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THE BOYNTON TINICYCLE RAILROAD. 

During several weeks last suuiiuer there were in 
regular and continuous operation, in railway passen- 
ger service, the locomotive and cars shown in the lower 
view herewith presented, the service being between 
Gravesend and Coney Island, on an abandoned section 
of an old standard gauge track of the Sea Beach and 
Brighton Railroad. The locomotive weighs nine tons, 
and has two 10 by 12 inch cylinders, the piston rods of 
both being connected with cranks on each side the sin- 
gle six-foot driving wheel, and the front of the loco- 
motive being also supported by two 38-inch pony 
wheels, one behind the other. These wheels have 
double flanges, to contact with either side of the track 
rail, as also have similarly arranged pairs of 38-inch 
wheels arranged under and housed in the floors near 
each end of the cars. 

In the upper view is shown an improved locomotive 
especially designed for this method of traction, and 
built for use on a street railway of a Western city. It 
weighs sixteen tons and has a pair of five-foot drivers. 
The crank is only seven inches in length, and the en- 
gine is designed to readily make 600 revolutions a 
minute, and maintain a speed of 100 miles an hour with 
a full train of passenger cars. The first Boynton loco- 
motive, described in the Scikntific Amkrican in 
September, 1889, had an eight-foot driving wheel and 
weighed 23 tons. It proved too heavy for use on the 



old Coney Island road, although it was undoubtedly 
capable of making very high speed and easily drawing 
a heavy train of single-wheel cars on a properly ar- 
ranged track. 

In a true line with, and fifteen feet directly above, 
the face of the track rail is the lower face of a guide 
rail, supported from posts arranged along the side of 
the track, and on the sides of this guide rail run pairs 
of rubber-faced trolley wheels attached to the top of 
the locomotive and the cars. The guide rail is a sim- 
ple stringer of yellow pine, 4J^ by 8 inches in section, 
and the standards on which the trolley wheels are 
journaled are placed far enough apart to allow a space 
of six inches between the contiguous faces of each pair 
of wheels, thus affording 1% inches for lateral play, 
or sidewise movement toward or from the guard rail, 
it bein^ designed that the guide rail shall be arranged 
in the exact line of the true center of gravity of the 
cars and locomotive. The standards are bolted to 
six-inch wide strap iron attached to and extending 
across the top of the ear. 

The switching arrangement is remarkably simple. 
In addition to an ordinary track switch, in which, 
however, the switch bar is made to throw only one 
rail, a connection is made by means of a vertical rod 
and upper switch bar with a shifting section of the 
guide rail, whereby, on the moving of the track rail 
and the setting of the signal, the guide rail will be 



simultaneously moved, the adjustment being effected 
and both being locked in position according to the 
methods usual in ordinary railway practice. 

The cars, as will be seen, are each two stories in 
height, eacli story being divided lengthwise into nine 
separate compartments, each of which will comfort- 
ably seat four passengers, thus providing seats for 
seventy-two passengers in each car. Each compart- 
ment has its own sliding door, and all the doors on the 
same floor of the car are connected by rods at the top 
and bottom with a lever in convenient reach of the 
brakeman, by whom the doors are all opened and 
closed simultaneously. The compartments are each 
four feet wide and five feet long, the seats facing each 
other. Only one rail of the old single track was 
used, as only one guide rail had been erected, except 
at the ends of the route, for switching purposes, but 
the width of the cars and motor was such that it 
only required the erection of another guide rail, for the 
utilizing of the other track rail, to form a regular 
double-track road of the Boynton pattern. 

The section of road on which this system has been 
operated is only 1% miles long, in which distance the 
curves are considerable, but, although they are mostly 
in one direction, the indications of wear upon the 
traction wheels, and upon the guide rail and trolley 
wheels, were hardly perceptible. During a portion of 
the season, when the summer travel to Coney Island 
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was at its height, trains were run on regular schedule 
time, fifty three-car trains daily each way, carrying 
from one to three hundred passengers per trip. The 
regular time taken for the run was three minutes, but 
special trips were made in two and three-quarter 
minutes each, including starting and stopping. The 
daily consumption of coal in performing this service 
was but half a ton. The great economy of this method 
of traction is also evidenced by the smoothness with 
which the cars run, and the entire absence of side mo- 
tion and vibration, there being no striking and grind- 
ing of the wheel flanges upon the rails, as is common 
on double-track roads. From a seat in the top part of 
the tender, where one could observe how the trolley 
wheels followed the guide rail, it was noticed that 
frequently, for considerable distances, these wheels 
did not touch the guide rail at all on either side, and 
when they did approach and bear upon the guide rail 
it was with a gently swaying movement, indicating no 
expenditure of power at this point, and apparently 
having no effect upon the motion of the car. This 
was, of course, to be expected, in this system of loco- 
motion, when a high speed is attained, and it is upon 
this point that the claim is made by the advocates of 
such systems, that in this way only is it possible to 
obtain greatly increased speeds on railways with the 
present styles of motors. 



Hydrogen and Oxygen Produced by Electricity 

In a paper recently read before the Socifite Prangaise 
de Physique Commander Renard described his investi- 
gations on the electrolysis of water on a commercial 
scale, which he commenced as far back as December, 
1887. Taking the counter E.M.F. at one and five-tenths 
volt, and the total plant efficiency at only 50 per cent, 
thirty-five and three-tenths cubic feet (one cubic meter) 
of hydrogen can be produced for every ten horse-power 
hours; and taking the coal consumption at two and 
two-tenths pounds (one kilogramme) per horse-power 
hour, the cost of fuel for every thousand cubic feet at 
atmospheric pressure of the mixed gases comes out in 
France at between 33 cents and $1.20, according to the 
price of coal. To make the electrolytic production of 
these gases a commercial possibility it is necessary to 
avoid the use of costly platinum electrodes and of air- 
tight partitions for collecting the gases. Commander 
Renard employs an alkaline electrolyte (caustic soda, 
thirteen per cent solution) and is therefore able to sub- 
stitute cheap cast iron electrodes for platinum. As to the 
vessels for the collection of the gases, he finds that so 
long as they have a capillary reaction A equal to a few 
centimeters of water, the hydrogen and oxygen do not 
mix. Commander Renard employs porous pots of as- 
bestos fiber, which are able to withstand a pressure 
of from thirty to fifty cms. of water without permit- 
ting the passage of the gases. The actual commer- 
cial apparatus used at the Chalais works is as fol- 
lows : A large cylinder of common sheet iron serves 
at the same time as the containing vessel for the elec- 
trolyte and as the negative electrode. The positive 
electrode is a perforated iron tube, fixed on to an insu- 
lated lid, which fits hermetically on to the top of the con- 
taining vessel. This electrode is surrounded by a large 
asbestos bag. Two voltmeters of this kind have been 
in continuous work at Chalais for some six months, 
and at the end of this period both the electrodes and 
the asbestos bag were in perfect condition. The gases 
given off are pure, and there is no ozone. According 
to Commander Renard, a battery of thirty-six large 
voltmeters could generate about 200 cubic feet of 
hydrogen and 100 cubic feet of oxj'gen per hour, which 
could be compressed to a pressure of from 120 to 200 
atmospheres in steel tubes, and utilized for therapeutic, 
laboratory, metallurgical, and other purposes. The 
total cost of these gases, ready for use in steel bottles 
at a pressure of 120 atmospheres, when produced on a 
sufficiently large scale, is estimated at from $2.92 to 
$3.54 per thousand cubic feet. 
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Electrical IVeldlng of IVlieels and Ralls. 

An invention is now undergoing investigation which 
promises the improvement of railway traffic. The in- 
vention consists of a small dynamo and an auxiliary 
engine placed upon the locomotive in such a way as to 
be easily operated, furnishing a current of small force 
but large quantity, which is made to pass from one pole 
of the dynamo to one pair of driving wheels, thence 
along the rail to the other pair of driving wheels, 
thence to the other pole of the dynamo, thus forming 
a traveling circuit, moving at all times with the loco- 
motive. By means of this current an incipient weld is 
caused between the wheels and rails at the point of 
contact, preventing the slipping of wheels. The work- 
ing model of the device shows an Increase of 400 per 
cent in the hauling power of the locomotive. The 
model without the application of the current would 
not mount a grade of fifteen per cent, but when the 
current was applied, it mounted a grade of thirty-five 
per cent. A. locomotive is now being equipped with 
the invention to test it on the Baltimore and Ohio 
Railway. 
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THE CELEBRATION OF THE BEGINNING OF THE SECOND 

CENTTTRY OF THE AMERICAN PATENT SYSTEM. 
The coming month is to witness the celebration of 
the Beginning of the Second Century of the American 
Patent System, On April 8, 9, and 10, a grand con- 
vention of all who appreciate the value of the Ameri- 
can patent system is called to meet at Washington, 
D. C. The programme, lists of committees, names of 
speakers and subjects of their addresses have been 
published. The occasion is an impressive one ; the 
personnel of the meeting, it is not too much to say, 
seems to rise to the occasion. Without the encour- 
agement of the patent system the inventors of Amer- 
ica would never have worked as they have in the past. 
With no statutory right to the fruits of their intel- 
lectual toil they would never have appeared on the 
scene as the moving force in so many parts of the 
commercial, agricultural, and mechanical world. The 
gathering at Washington of the leading scientific and 
mechanical workers of the age and race, the oral ex- 
position of the law and statistics of invention, of the 
science and practice of invention and of its specific 
applications, the interesting collections in science and 
art, and the historical models of inventions which will 
be produced, all co-operate to give the occasion an im- 
portance not exceeded in the case of any convention 
ever held in Washington. 

Our views on the maintenance of the rights of the 
inventor and on the preservation of the force of the 
Patent Statutes are known, and have often been re- 
corded. In this convention, to include the best minds 
of the day among its active participators, we recognize 
a tribute to the inventor and an auxiliary in the defense 
of his rights. The voices and opinions of the old-time 
federal judges, upholding the dignity of the inventor 
and his vital importance to America, will be re-echoed 
in no uncertain tones during the three days of com- 
memoration. A chance will be afforded our legislators 
to hear the just views of the nation's thinkers upon 
the patent system. A barrier will be opposed to future 
attacks upon it, and the moral force of the convention 
will begieat and lasting. 

The first public meeting, on the afternoon of April 8, 
is to be presided over by the President of the United 
States, and on the evening of the same day the second 
public meeting is to be held under the chairmanship of 
Hon. John W. Noble, Secretary of the Interior. Two 
public meetings are called for the afternoon and eve- 
ning of April 9, presided over respectively by Hon. 
Frederick Fraley, LL.D., president of the National 
Board of Trade, and Prof. S. P. Langlej', LL.D., 
Secretary of the Smithsonian Institution. The final 
public meeting is to be held on the evening of April 10, 
to be presided over by Prof. Alexander Graham Bell. 

The list of speakers and the subjects of their orations 
indicate the work of these public meetings, and give 
its character. Dr. John S. Billings, a scientist of inter- 
national reputation, is to treat of " Invention and Dis- 
covery in the Field of Medicine, Surgery, and Sanita- 
tion." Judge Samuel Blatchford, of the United States 
Supreme Court, perhaps the leading judicial exponent 
of patent law, is to speak on the subject of " A Century 
of Patent Law.'' The Hon. Benjamin Butterworth, 
formerly Commissioner of Patents, now of the United 
States House of Representatives, is to treat the ma- 
terial development of the country as affected by in- 
vention. The "New South," as an outgrowth of inven- 
tion and of the American patent law, is to be the 
subject of an address by Senator John W. Daniel, of 
Virginia, The Commissioner of Patents, Hon, Charles 
Eliot Mitchell, is U> speak on the "Birth and Growth 
of the American Patent System," and the copyright 
system in similar aspects is to be treated by Hon. 
A. R. SpofTord, Librarian United States Congress. 
Among the other distinguished speakers may be men- 
tioned Professor Robert H. Thurston, Director of the 
Sibley College of Cornell University. He has chosen 
for subject " The Inventors of the Steam Engine." 
Much of his own work has been devoted to the theory 
of the heat engine in all its forms, and his theme seems 
peculiarly suited to his record. 

The above is a very incomplete outline of the work 
before the convention, for besides the five public meet- 
ings and the numerous addresses, of which but a small 
part have been alluded to, there will be many other 
attractions, A special reception to inventors and 
manufacturers, and to ladies who accompany them, is 
to be held at the Patent Office on April 8, from 9 to 
11:30 P. M. The guests are to be received by Secretary 
Noble and Commissioner Mitchell. Anniversary Day 
is the name given to April 10. On this date, over a 
century ago. General Washington, as President of 
the United States, signed the first American Patent 
Law, entitled " An Act to Promote the Progress of the 
Useful Arts." In commemoration of this act, at 10 
A. M., on April 10, an excursion to Washington's old 
home and burial place. Mount Vernon, will take place. 
Here J. M. Toner, M.D.. will deliver an addresson the 
first president as an inventor and promoter of improve- 
ments. 

In connection with the celebration, the director of 
the National Museum has consented to turuish space 
for a loan exhibition of relics, old models, and ancient 
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patents. J. Elfreth Walking as secretary of the ex- 
ecutive comiuittee has issued a request for the contri- 
bution of such articles from the citizens at large. 
Any one possessing such objects of interest should at 
once communicate with the secretary with a view to 
their exhibition. 

The most permanent and lasting action has yet to 
be spoken of. It is proposed to hold meetings on the 
afternoon of April 7 and on the mornings of the suc- 
ceeding days to organize the National Association of 
Inventors and Manufacturers. At these meetings ad- 
dresses from representatives of the above branches of 
work are expected. This organization, if successful, 
uiay have far-reaching results, and in any case will 
serve to perpetuate the memory of what will, we be- 
lieve, obtain recognition as one of the most important 
and significant conventions ever held in the national 
capital. 

POSITION OF THE PLANETS IN AFBIL. 

URANUS 

is morning star until the 19th, when he becomes eve- 
ning star. He holds the place of honor on the April 
record, for his opposition to the sun takes place on the 
19th, at 1 h. P. M. He is then on the meridian at mid- 
night, at his nearest point to the earth, and in the best 
position for observation. He will be found about 8° 
east of Spica, retrograding or moving westward. He 
is visible to the naked eye as a faint star of the sixth 
magnitude. In the telescope he appears as a small disk, 
of a delicate sea-green color. 

The moon is in conjunction with Uranus on the 23d, 
at 1 h. 26 m. P. M., being 2° 46' north. 

The right ascension of Uranus on the Ist is 13 h. 53 
m., his declination is 10° 59' south, his diameter is 3". 8, 
and he is in the constellation Virgo. 

Uranus rises on the 1st at 7 h. 47 m. P. M. On the 
30th he sets at 4 h. 30 m. A. M. 

JUPITER 

is morning star, and is joint actor with Venus in the 
most interesting event of the month. The regal plan- 
ets are in conjunction on the 7th, at 4 h. 25 m. P. M. 
Jupiter is then only 13' north of Venus, the space in- 
tervening between them being a little more than one- 
third of the diameter of the moon. Both planets are 
invisible at the time of conjunction, but will not be far 
apart on the morning of the 8th, rising about 4 o'clock, 
nearly an hour and a half before the sun. Jupiter is 
west of Venus, is receding from the sun, and approach- 
ing the earth, and when themonth closes will rise more 
than two hours before the sun. Early risers who com- 
mand a view of the southeast horizon will behold a 
charming celestial picture. 

The moon is in conjunction with Jupiter on the 5th, 
at 5 h. 39 m. P. M., being 4° 34' south. 

The right ascension of Jupiter on the 1st is 22 h. 31 
m., his declination is 10° 17' south, his diameter is 32'. 6, 
and he is in the constellation Aquarius. 

Jupiter rises on the 1st at 4 h. 22 m. A. M. On the 
30th he rises at 2 h. 43 m. A. M. 
VENUS 
is morning star. After her conjunction with Jupiter 
on the 7th there is nothing to vary the even tenor of 
her course as she draws nearer to the sun, rising later, 
lessening in size, and diminishing in luster. She is not 
half as brilliant as she was in January, her light num- 
ber decreasing from 218 in January to 91 on the 1st. 
The illuminated portion of her disk increases during 
the month from 0698 to 791. 

The waning moon is in conjunction with Venus on 
the 5th, at 2 h. 32 m. P. M., being 4° 51' south. 

The right ascension of Venus on the 1st is 22h. 12m., 
her declination is 11° 31' south, her diameter is 16". 4, 
and she is in the constellation Aquarius. 

Venus rises on the 1st at 4 h. 7 m. A. M. On the 
30th she rises at 3 h. 38 m. A. M. 

MERCURY 

is evening star. He reaches his greatest eastern elonga- 
tion on the 19th, at 3 h. A.M., and is20°r east of the sun. 
The conditions at that time are most favorable for ob- 
servation with the naked eye, and careful observers 
will be sure to find him, for he is in high northern de- 
clination, and sets about an hour and three-quarters 
after the sun. He must be looked for in the north west, 
about three-quarters of an hour after sunset, a few de- 
grees southwest of the Pleiades. If the sky be cloud- 
less and the atmosphere pure, he will surely be found, 
shining with fitful brilliancy on the twilight sky. 

The slender crescent moon, when one day old, is in 
conjunction with Mercury on the 9th, at 6 h. 14 m. P. 
M., being 4° 37' south. 

The right ascension of Mercury on the 1st is 1 h. 17 
m., his declination is 8° 16' north, his diameter is 5". 4, 
and he is in the constellation Pisces. 

Mercury sets on the 1st at 7 h. 3 m. P. M. On the 
30th he sets at 7 h. 59 m. P. M. 
SATURN 
is evening star. He reaches the meridian on the 1st at 
10 h. 15 m. P. M., and still continues in most favorable 
conditions for telescopic observation. He is moving 
■westward, and, in telescopes of low power, his rings no 
longer look like rings, but resemble lines of light pass- 



ing through the center of the planet, and extending 
from each side. 

The moon is in conjunction with Saturn on the 19th, 
at h. 33 m. P. M., being 3° 16' north. 

The right ascension of Saturn on the 1st is 10 h. 56 
m., his declination is 9° 11' north, his diameter is 18. '4, 
and he is in the constellation Leo. 

Saturn sets on the 1st at 4 h. 45 m. A. M. On the 
30th he sets at 2 h. 46 ui. A. M. 

MARS 
is evening star. He is in conjunction with Neptune on 
the 28th at 11 h. 26 m. A. M., Mars being2° 17' north. 

The right ascension of Mars oil the 1st is 2 h. 58 m., 
his declination is 17° 22' north, his diameter is 4". 6, 
and he is in the constellation Aries. 

Mars sets on the 1st at 9 h. 18 m. P. M. On the 30th 
he sets at 9 h. 7 m. P. M. 

NEPTUNE 

is evening star. His right ascension is 4 h. 12 m., his 
declination is 19° 31' north, his diameter is 2". 5, and he 
is in the constellation Taurus. 

Neptune sets on the 1st at 10 h. 44 m. P. M. On the 
30th he sets at 8 h. 51 m. P. M. 

Mercury, Neptune, Mars, Saturn, and Uranus are 
evening stars at the close of the month. Jupiter and 
Venus are morning stars. 



both sides, working constantly toward your assistant 
as he slowly lowers the paper to the cloth. Rapid 
manipulation is necessary to insure perfect contact and 
a smooth surface. 

Should any "blisters" develop, rub them briskly 
with the bone handle of an eraser or any similar sub- 
stance. Small undulations will disappear when the 
cloth dries. Stand the board aside with the cloth 
tacked to it, and allow to dry thoroughly, then cut off 
as required. 

Ordinary bleached cotton cloth or sheeting makes a 
good backing for small sheets, while large ones are 
best mounted on a heavy grade of unbleached mate- 
rial. These directions are general, and have been 
found to work well in practice. Individual experience 
can alone, however, determine many of the details. 

Other paste than that described may be used if de- 
sired, though it is doubted whether a better can be ob- 
tained. Should any of your readers know of a better 
method, many, including the undersigned, would 
doubtless be glad to hear of it. Chas. L. Bailey. 

Washington, March 9, 1891. 



How to Mount Maps and AraTVIngs. 

A short time since, in the " Query " column of your 
paper, I noticed an inquiry in regard to the best me- 
thod of mounting drawings, etc., on cloth. The answer 
you gave, while correct, so far as it goes, is apt to mis- 
lead a novice, and will not give the most satisfactory 
results. 

To begin with, a paste of good quality is required. 
When paste is made at home, trouble often arises from 
scorching, or from the addition of too much water. 
Thoroughly made paste, when spread on paper, will 
not strike through, but will remain on the surface, like 
butter on a piece of bread. To enable the paste to 
keep for several months in a cool place, add dissolved 
alum as a preservative, in the proportion of a table- 
spoonful of pulverized alum in two quarts of warm 
or hot water. 

Put the water in a tin pail that will hold six or eight 
quarts, as the flour, of which the paste is made, ex- 
pands greatly while it is boiling. As soon as the water 
has cooled, stir in good rye or wheat flour until the 
liquid has the consistency of cream. Beat thoroughly 
with a paddle-shaped stick, and see that every lump 
is crushed before placing the vessel over the fire. Care 
should be exercised to have the water cool before add- 
ing the flour, otherwise the paste will be lumpy. 

To prevent scorching the paste, place on the fire a 
pot or kettle partly filled with water, and set the pail 
containing the paste materials in the water, permitting 
the bottom to rest on a few large pebbles to prevent 
excessive heat. Of course, a "farina kettle,'' or 
"double boiler," is better, and will be less trouble- 
some to handle, but the " ruling element "of the kit- 
chen will not always permit its use. Add a teaspoon- 
ful of powdered resin, a few cloves tied in a cloth, so 
that they will flavor and not discolor the paste, let it 
cook until it assumes the consistency of " mush,'' then, 
if any lumps appear, strain through a sieve. Keep in 
a tight jar, and if it becomes too thick after standing, 
put the quantity required in a suitable dish, and thin 
by adding cold water and stirring thoroughly. 

So much for the paste. Now let us proceed to the 
mounting. Cut the cloth from one to two inches larger 
all around than the drawing or paper to be mounted. 
Lay it on a drawing board or table, dampen well with 
a sponge, stretch lightly, and tack down ; use small 
tacks, and place them four or five inches apart, or 
closer, if necessary. 

Leave it for a moment, and while its surface is eva- 
porating and absorbing the surplus dampness, lay the 
drawing, map, or paper to be mounted face downward 
on another table, and dampen the back with a wet 
sponge. Returning to the cloth, with a brush (a large, 
round fine-haired paint brush is best) lay the paste on 
evenly and smoothly, and then, after the surface is 
well covered, take the brush and beat the paste tho- 
roughly into the pores of the cloth. After this is done, 
smooth the surface nicely. 

Take up the paper by the corners, and, if the thick- 
ness of the paper seems to require it, apply the sponge 
again. The paper should be limp, but not wet. If it 
is not well prepared, my experience has been that the 
surface will "blister," particularly on large drawings, 
for the paste adheres; much better to a damp surface 
than to a dry one. 

At this stage it is best to obtain some assistance. 
Have your assistant grasp two of the corners of the 
drawing or paper while you manage the others, hold- 
ing the paper suspended horizontally a few inches 
above the cloth. When it is in the right position place 
your end on the paste-covered cloth, while your assist- 
ant still holds his end up. Place a piece of clean paper 
on top to prevent smearing the sheet, and with the 
hands brush quickly from the middle of the end toward 



The Water Beetle. 

Lately I kept for a few days for inspection that very 
beautiful insect the water beetle. The specimen was 
large and splendidly colored, gold banded, and dis- 
playing brilliant iris hues on its legs. I placed it in a 
glai?i jar of water. On the surface of the water some 
leaves were laid. On one side of the jar, at the bot- 
tom, was pasted a square of paper, and to the shelter 
of this the beetle often retired. It seemed to take the 
greatest delight in darting, swimming, and diving, 
rising from the bottom of the jar to the top of the 
water by long, vigorous strokes of its hind legs. Then 
joining its second pair of legs before it, like a si.vim- 
mer's hands, and stretching the hind pair out nisarly 
together, it would dive to the bottom. It slept hang- 
ing head downward under the leaves, with the tip of 
the body above the water to secure air. 

It showed the pleasure of a child in " blowing bub- 
bles." Rising to the surface, it would put the tip of its 
body above the water, part the elytra, and take in 
air ; then, closing its case, it would dive to the bottom, 
stand on its head, emit the air bubble by bubble until 
it was exhausted, and come up for a new supply. .It 
seemed to need the daily renewal of the water in the 
jar. When it was hungry, or the water was not fresh 
enough, it became dull and sulky, and hid behind the 
paper. After the beetle had fasted twenty-four hours, 
I laid on the top of the water a wasp, a mosquito, a 
blue bottle fiy, and a common fly, all dead. The 
beetle, being at the bottom of the jar, did not seem to 
see or smell these insects. Rising presently, he came 
up against the mosquito, seized the body in his jaws, 
and sucked it dry with one pull. He then found the 
blue bottle, carried it down to the shelter of the paper, 
trussed it neatly, cutting off the wings, legs, and head, 
and letting them float to the surface. He then held 
the body in his hands, or short front feet, pressed to 
his jaws, and sucked it dry. After this he rose to the 
surface, found the other fly, and served it in the same 
fashion. Next he found the wasp, a large one. Carry- 
ing this below, as he had the flies, he clipped off the 
wings and legs, but took the precaution to suck the 
head and thorax before turning Ihem adrift. He also 
grasped the body in his hands, pressed the part that 
had been cut from the thorax to his mouth, and hold- 
ing it exactly as if drinking out of a bottle, he drained 
it dry. 

I found that he could eat all the time, except when 
he was asleep or playing, and his activity was in pro- 
portion to the quantity of his food. Cooked meat he 
would none of. Raw beef he did not greatly like, but 
raw veal he prized even above wasps and blue bottles. 
I cut an ounce of raw veal into dice, and dropped it in 
the bottom of the jar in a heap. He did not seem to 
see or smell it, but after a while happened to dive into 
it. He appeared to be full of joy at the discovery. 
One fragment after another he took in his hands, held 
it closely to his jaws, and sucked it dry by strong 
pulls. At each pull I could mark the receding red 
juice of the meat. When the veal was reduced to a 
pale fiber, he let it go and took a fresh bit. He always 
retired to the shelter of the paper to eat, with the sole 
exception of the mouthful he made of the mosquito. 
Like the King of Dahomey, he would not eat in public. 
— Julia McNair Wright, in Science. 



Engineers Mus^t Study, 

A few years ago, says the Stationary Engineer, no 
one dreamed that in so short a time the electric light 
would become a regular part of the equipment of mills 
and factories. It was only when the dynamo found its 
place in the engine room and the incandescent light 
sparkled in the shops and workrooms that the engineer 
found anything of special interest to him in the study 
of electricity. Now he must study it whether he will 
or no, and though the knowledge he most requires 
must be of a practical nature, he must have a goodly 
amount of theoretical or " book" information in order 
to understand what he is doing. 
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\%'liat a Horse \%'oii]d Say il' He I'uiild Speak. 

Don't hitch me to an iron post or raihng wlien the 
mercury is below freezing. I need the skin on uiy 
tongue. 

Don't leave me hitched in my stall at night with a 
big cob right where 1 must lie down. I am tied and 
can't select a smooth place. 

Don't compel me to eat more salt than I want by 
mixing it with my oats. I know better than any other 
animal how much I need. 

Don't think because I go free under the whip I don't 
get tired. You would move up if under the whip. 

Don't think because I am a horse that iron weeds 
and briars won't hurt my hay. 

Don't whip me when I get frightened along the road, 
or I will expect it next time and may be make trouble. 

Don't trot me up hill, for I have to carry you and 
the buggy and myself too. Try it yourself some time. 
Run up hill with a big load. 

Don't keep my stable very dark, for when I go out 
into the light my eyes are injured, especially if snow 
be on the ground. 

Don't say whoa unless you mean it. Teach me to 
stop at the word. It may check me if the lines break, 
and save a runaway and smash up. 

Don't make me drink ice cold water, nor put a frosty 
bit in my mouth. Warm the bit by holding it a half 
minute against m}' body. 

Don't forget to file my teeth when they get jagged 
and I cannot chew my food. When I get lean, it is a 
sign my teeth want filing. 

Don't ask me to "back" with blinds on. I am 
afraid to. 

Don't run me down a steep hill, for if anything 
should give way, I might break your neck. 

Don't put on my blind bridle so that it irritates my 
eye, or so leave my forelock that it will be in my eyes. 

Don't be so careless of my harness as to find a great 
sore on me before you attend to it. 

Don't lend me to some blockhead that has less sense 
than I have. 

Don't forget the old book that is a friend of all the 
oppressed, that says : "A merciful man is merciful to 
his beast." — Farm Jotirnal. 



ORIENTAL METHOD OF VAULTING. 

Layard describes some curious channels or drains 
found in excavating at Nimroud and Kouyundjik. At 
Khorsabad he found the same thing in better condi- 
tion and more carefully constructed. The drains were 
formed of arches, pointed, semicircular, and elliptical. 
These are illustrated by very good engravings taken 
from Perrot and Chipiez's " History of Chaldea and 
Assyria." 

In the case of the pointed arches, there are no key- 
stones. The openings left at the summits of the courses 
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The Source and Force of Electricity. 

" All the energy in the world," said Dr. C. F. Chand- 
ler, in a recent lecture before the Columbia School of 
Mines, "comes from sunshine. Even the energy in 
the electric battery that rings the door bells of our 
homes has its origin in the light of the great solar sys- 
tem. The force in the copper wire that sets the bell to 
ringing comes from the zinc plate in the battery jar. 
The energy in the zinc plate comes from the anthracite 
coal with which it was burned when taken from the 
mines, and, finally, the energy in the anthracite coal 
was put there by the sunlight that fed and nourished 
it when it existed, ages ago, as trees and plants. 

"An interesting misapprehension that exists in the 
minds of a good many 
persons is concerning 
the vital dangers that 
lurk in the pressure of 
say a thousand volts. 
The newspapers often 
tell us that a man has 
been killed by such a 
pressure, whereas, in 
fact, such a pressure 
alone couldn't kill a 
humming bird. I have 
frequently caught in 
my hand sparks pos- 
sessing an electro-mo- 
tive force of 100,000 
volts without feeling 
anything more than a 
very slight burn. 

" The danger arises 
only when the volts are 
re-enforced by a good 
many amperes or cur- 
rents, as when one takes 
hold of a charged wire. 
Then one feels a shock 
that is unmistakable, 
because the force of a 
great many currents in 
the wire suddenly de- 
composes all the fluids in his body. The salt in the 
blood at once turns to chlorine gas, and the man 
whose veins are charged with this deadly poison can- 
not in reason be expected to live long." 



VAULT FORMED WITH SLANTING ARCHES. 

are filled in with brick earth beaten tight, and serving 
the purpose of keys ; but the most remarkable peculi- 
arity of these drains is the fact that the different 
courses.of the arches ha ve considerable inclination in the 
direction of the length of the drain or vault. The most 
plausible explanation of this peculiar construction is 
that it was adopted to facilitate the work of the brick- 
layers. 

According to this explanation, the first course of 
voussoirs would be sloped, and would rest upon a mass 
of crude brick at the center of the building ; the bricks 
of the second course would lean against those of the 
first, and so on throughout the entire structure. This 
method of building could be easily carried out without 
an internal support, and as a consequence this kind of 
work could be rapidly carried forward with but few 
laborers. 

In a lecture recently delivered before the Brooklyn 
Institute, by Prof. W. R. Ware, of the Department of 
Architecture, Columbia College, a very interesting de- 
scription of this mode of vaulting without timber cen- 
ters was given, and applications of the principle to the 
formation of large arches and vaults were illustrated. 
Among the noteworthy illustrations was one which we 
here present of a vault built upon this principle by 
some of the students of Columbia College School of 
Mines at Col. Auchmuty's Industrial School in this 



Life of Incandescent Lamps. 

In the manufacture of incandescent lamps, success 
may be said to depend on several small points. The 
exhaustion, we know, must be as complete as possible 
to insure long life and reasonable efficiency. During 
the exhausting process it is the usual practice to heat 
the carbon filament to incandescence, in order that all 
air contained in the substance may be expelled. It has 
been found that if the filament is heated at too early a 
point during the exhausting process, it produces a 
more or less porous condition of the carbon and that a 
lamp made in this manner has neither a very long life 
nor a high degree of efficiency after having been in use 
for a short time. As an improvement on this, the 
globes are exhausted to as great a degree as may be 
and in as short a time as possible ; then the current is 
passed through the carbon, and it is brought to incan- 
descence for a few moments while the vacuum pump 
is still working. The vacuum pump used in this pro- 
cess is wholly mechanical and very quick acting and is 
reported to be much quicker in its action than the 
mercury pumps commonly in use for this purpose. 
Prom two sets of lamps made from similar filaments, a 
writer in the Stationary Engineer has discovered that 
one set exhausted in the usual way by mercury pumps, 
while the filaments were heated by the current, the 
other set treated with the mechanical pump and the 
current sent through the filament just previous to seal- 
ing the lamps, showed in the latter case the highest 
efficiency and longest life. The reasons for this may 
be inferred to have been that in the former case the 
filaments were partially disintegrated in the rarefied 
atmosphere. 




SEWER AT KHORSABAD-SEMICIRCULAR VAULT. 



DRAIN AT EHORSABAD-FOINTED ARCH. 



It is computed, in recently made statistics, that the 
glass bottle production of the world amounts to a 
daily output of a little over eleven million bottles. 
Of these, Germany, Belgium, and Austria-Hungary 
make more than three-fourths, England and Sweden 
coming next, while the production of France and the 
United States combined is said to be quite inconside- 
rable in comparison. 



city. This experiment clearly proves that a vault can 
readily be built according to this system without 
timber centers. 

In view of the simplicity and practicability of this 
method, it would seem to be worthy of the attention 
of modern mechanics, as long stretches of vault suit- 
able for many uses can be quickly made in this man- 
ner, and the time and material required for the erection 
of timber work can be wholly saved. 

It will be seen that only enough inclination is re- 
quired in the successive courses to cause the bricks to 
retain their position by their own friction until the 
course is complete. 



Xlie Cliinese <?an Sing. 

An impressive scene recently was presented at the 
Congregational church in Stockton, California. The 
occasion was the celebration of the anniversary of the 
Chinese Mission in that city. A part of the exercises 
consisted of singing in chorus and solos and addresses 
by the Chinese. The singing, especially of solos and 
hymns, was a surprise, as it was generally supposed 
that the Chinese were destitute of capacity in that di- 
rection and incapable of appreciating harmony, judg- 
ing by what travelers in China tell us and of the bar- 
barous exhibitions given in this country by untaught 
immigrants. One soloist particularly carried the audi- 
ence by storm and elicited applause that was with dif- 
ficulty checked. 

Filing Commutators. 

Whenever it becomes necessary to file the commuta- 
tor of a dynamo or motor, the persistency with which 
the copper will stick in the creases of the file causes 
considerable annoyance, and not only this, but the par- 
ticles will scratch the copper segments. Filing a com- 
mutator is not the best way of dressing one up, but 
it is infinitely superior to allowing it to run while in a 

rough condition. 

If the filing is done 
steadily while the ma- 
chine is running at a 
fair speed only, no diffi- 
culty need result from 
such practice. The 
greatest trouble will be 
found in the particles of 
copper sticking in the 
grooves of the file. This 
can be practically avoid- 
ed, says the Stationary 
Engineer, by first wet- 
ting the file in a bucket 
of water, which will pre- 
vent the copper parti- 
cles from sticking, al- 
though it allows them 
to accumulate, but that 
is no detriment, as they 
can be easily washed out 
simply by the applica- 
tion of water while rub- 
bing with the fingers. 
To keep the file wet, a 
bucket of water should 
be kept clo.se at hand, 
into which the file is to 
be dipped before com- 
meiicing work and as often afterward as occasion may 
require. The small amount of moisture that will adhere 
to the file will not in any way injure the commutator or 
its insulation. The greatest difficulty to be met with 
will be in keeping the commutator round. If filed out 
of round to such an extent as to cause any trouble, the 
commutator should then be chalked and the high 
places filed down, which will bring it sufficiently true 
to work without troubleof any kind. From a number 
of experiments in drilling and filing copper we have 
found, says the writer, that the use of water assists 
materially in the work when the tools are kept wet 
with it» 
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AN IMPROVED CABLE RAILWAY CROSSING. 

The illustration shows plan and sectional views of a 
cable railway crossing so arranged as to bring the 
crossing cables near each other, while preventing the 
cables from coming in contact. The main track, A, is 
crossed at right angles by the track, B, C being the 
main cable and D the crossing cable. Two pulleys, E 
E', are arranged in line at right angles with pulleys, 
F F', to turn in the frame, Gr, which is held in position 
by a lever, H, extending in the direction of cable, D. 
The pulleys, F F', are supported by cable, 
D, and a counterpoised lever, not shown, 
but similar to lever, P. Cable, C, passes 
over the pulleys, E E', which are so arranged 
with pulleys, F F', to frame, G, that the 
cables are prevented from coming in contact 
with each other. When the crossing cable 
is elevated bj- a grip car approaching in the 
direction of arrow, a', the grip carries the 
cable to the height shown by the dotted 
lines in Fig. 3. A pulley attached to the 
grip, but not shown, then engages the under 
surface of lever, O, which is raised to a hori- 
zontal position, its pulley, O', supporting 
the cable until the grip is swung to the left 
by a curve in the slot, when the mechanism 
swings down to allow the grip to pass over 
cable, C. In the path of the grip over cable, 
C, is a counterpoised broad lever, P, having 
mounted on its free end a pulley, P', to 
engage cable, C, and prevent it from swing- 
ing upward as the crossing cable grip is 
passing over it. The grip next engages 
lever, Q, in the same manner as lever, O, the 
mechanism permitting the necessary up- 
ward motion of the cables as a car appro- 
aches the crossing, and, without bending 
either cable over the pulleys, Jpreventing 
them from coming in contact with each 
other. 

Further information relative to this in- 
vention may be obtained of the patentee. 
Dr. James P. Orr, No. 638 Fifth Avenue, Pittsburg, Pa. 

♦■«»>» 

A SPRING DEVICE FOR SINGLETREES. 

The device shown in the illustration, which has been 
patented by Mr. Benjamin B. Allen, is designed to 
lessen the racking of carriage tops from the sudden 
jerking of the vehicle, and prevent shock to the horse's 
shoulders in pulling carriages supplied with the attach- 
ment over rough or uneven roads. The attachment 
consists of a double or bifurcated coil spring, the coils 
being arranged parallel with each other, and having 
upwardly extending arm.s firmly riveted to the cross 
bar connecting the shafts. Bent rearwardly and up- 
wardly curved arms of the spring meet in a common 
center portion where the bifurcated section terminates, 
and this free end is centrally pivoted to the singletree, 
which is free to swivel or vibrate as affected by op- 
posite side pulls. To prevent too much movement of 
the singletree, and limit the pull on the spring attaeh- 



DIsGOvery or Chaldean ITIonuments in tbe City 
of London. 

BY PROFESSOR DOUGLAS. 

If the house of Mr. Augustus Franks or of any 
other well known collector of Oriental porcelain were 
overwhelmed and destroyed by a sudden catastrophe — 
which Heaven forbid '.—and if, after two or three cen- 
turies, the old foundations were dug up, it is more 
than probable that the workmen would find such 
specimens of crackled china and blue and white por- 



guides us to a date about 4500 B. C, and we may there- 
fore congratulate the British Museum on having ac- 
quired, by a happy chance, one of the oldest Chaldean 
monuments ever brought to Europe. — Illustrated Lon 
don News. 





ALLEN'S SPRING-ATTACHED WHIFFLETREE. 

ment, the ends of the singletree are loosely held by 
flexible loops or straps fastened to the cross bar. 

Further information relative to this invention may 
be obtained of Messrs. Weisbaum & Wilson, P. O. 
box No. 186, Hanford, Cal. 



It is said the largest mass of granite ever quarried 
was taken out by the Bod well Granite Oompatiy, in 
Vinalhaven, Me. It exceeds in length any of the 
Egyptian obelisks, the tallest of which was brought 
from Heliopolis and subsequently taken to Rome, 
where it now stands. This monument is 105 feet high. 
The Vinalhaven shaft will be 115 feet high, 10 feet 
square at the base and weighs 850 tons. This would, 
perhaps, form a good monument to the memory of 
General Sherman. 



OBR'S CABLE RAILWAY CROSSING IMPROVEMENT. 

celain as would rejoice the hearts of the frequenters 
of the Christie & Manson's sale room of the day. An 
analogous case to this has lately occurred in Knight- 
rider Street, in the neighborhood of St. Paul's Church- 
yard. 

In the reign of the Merry Monarch this quarter 
of the town was the favorite business haunt of Dutch 
merchants. During the fire of London the then exist- 
ing tenements were gutted and overthrown, and, 
though houses have since risen on the site, many of 
the old foundations have never been stirred to their 
depths. A few weeks ago, however, the workmen em- 
ployed in laying the foundations of a new house dis- 
covered in the rubbish which they were compelled to 
remove some old Dutch tiles and three black diorite 
stones bearing figures and characters which sug- 
gested to them that they were of more than ordinary 
interest. 

This surmise was, on investigation, fully borne out, 
and on the stones being removed to the British 
Museum it was discovered that two of them bore in- 
scriptions in the Accadian language, the pre-Semitic 
language of Chaldea, and that on the third were traced 
the usual grotesque animals and astrological signs 
commonly found on Chaldean boundary stones of the 
twelfth or thirteenth century B. C. 

That these stones should have been found in the 
foundations of a Dutch merchant's house is to be ac- 
counted for by the facts that in the seventeenth cen- 
tury, and, indeed, before that period, the Dutch flag 
was well known in the Persian Gulf, and that Dutch 
merchants had extensive mercantile relations with the 
traders of Bussorah. What more natural, therefore, 
than that these stones should have been shipped on 
board the ship of some Dutch captain and brought to 
the house of the consignee in London ? 

Unfortunately the inscriptions are, as is so often 
the case, purely religious, and do not add mate- 
rially to our knowledge of the history of the country. 
In both cases they are dedicatory and contain the dedi- 
cation of the objects — a door socket and a fragment of 
a basin for holy water " to the god Nina, tbe supreme 
Lord, the Lord of the written tablet." The only 
point of historical interest in the inscription on the 
basin is the mention of E-annadu, who, according to 
a tablet in the Berlin Museum, was a son of A-knrgal, 
who is mentioned on the well known Vulture stela at 
the Louvre, and who is recognized as the son of Ur- 
Nina. 

The real importance of the inscriptions, however, 
consists in the forms of the characters employed. The 
script on the door socket is in the cuneiform character 
of the period of Gudea ; and the mention of that king's 
name in connection with the dedications has enabled 
Mr. Evetts, of the British Museum, to fix the date ap- 
proximately at 4000 B. C. But, far-reaching as this 
date is, the inscription on the basin is^still older. Before 
the adoption of clay as a writing material, and before, 
therefore, the introduction of the cuneiform character, 
the writing of the country was linear, and it if ohis 
form whioh appears on the basin. This oharaoteristio 



Copper Sulphate. 

An establishment for the manufacture of copper sul- 
phate was set up by M. Defrance (Societe des mines 
et usines de cuivres de VIgsnais Annus), at the begin- 
ning of the year 1890, to meet the wants of 
the vine growers, who use a large amount of 
this product to prevent mildew. In this 
works the sulphate is prepared from metallic 
copper, which is heated to redness with sul- 
phur in a seriesof reverberatory furnaces, the 
subsulphide thus obtained being then roast- 
ed in order to form a basic sulphate. This 
sulphate is next brought into large vats, in 
which it is dissolved in dilute sulphuric 
acid, fthe liquid being maintained at the 
proper temperature. 

The solution obtained is run into four 
series of twenty large leaden vessels, where 
the sulphate crystallizes out as the solution 
cools, the crystals being deposited on sheets 
of lead which dip into the liquid, and are 
supported by cross pieces of wood. When 
the crystallization is complete, the liquors 
are run off, and the crystals removed from 
the walls and the leaden sheets. 

After removal from the crystallizing vat, 
the crystals are placed on an inclined table, 
and sorted according to size and color by 
workmen. They afterward are passed down 
to the lower story to the driers. 

These consist of large inclined tables whioh 
allow the water to drain away. The crys- 
tals are spread on these in thin layers, and 
moved about from time to time. The tem- 
peraturejof the room is kept sufficiently high 
to dry them. After drying, the sulphate is 
packed and sent off. 



An Interesting lilterary Relic. 

Mr. G. W. Davenport, the vice-president of the 
Thomson-Houston International Co., secured recently 
while in Europe a most interesting relic of which he is 
very justly proud. It is none other than Michael 
Faraday's own copy of Franklin's well known and rare 
collection of letters and papers on philosophical sub- 
jects. It has his book plate on the inside of the front 
cover, and bears signs of use. 

As touching on a late memorable controversy, Mr. 
Davenport points out that on page 325 Franklin re- 
marks that " death by electricity would be the easiest 
of all deaths." 



A CLASP FOR CONNECTING TIMBERS. 
The device shown in the illustration, although es- 
pecially adapted for use in connection with wagon 




SALISBURY'S CLASP FOR WAGON RACKS, ETC. 

racks, is also applicable where two or more timbers 
running at an angle to other timbers and parallel with 
each other are to be spliced or connected. It has been 
patented by Mr. Harold A. Salisbury, of Vinson, 
Oregon. Fig. 3 shows the device in perspective and 
Fig. 2 represents a form of clasp to be employed for 
securing a ladder or side extension to a wagon rack, 
the application of both forms of the improvement 
being shown in Fig. 1. By this means the timbers may 
be quickly and conveniently joined without mortising 
or otherwise disturbing the wood in a manner to 
weaken it. 



The national museum of Brazil has come into pos- 
session of an enormous aerolite. It weighs 11,800 
pounds. 
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Belgian Food Adulteration LaTr. 

On the 15th of January regulations fixed by the Bel- 
gian Legislature, having for their object the prevention 
of the adulteration of food products, were to come into 
force in Belgium. 

The first relates to the sale of artificial butters, other- 
wise called margarine, and stipulates that warehouses, 
shops, depots, as well as market stalls where margarine 
is exposed for sale, must present to the public view, in 
distinct and indelible characters, the inscription, Sale 
of margarine. 

Casks, covers, and receptacles in which margarine is 
placed for sale by a shop keeper, or which are employed 
by the makers, wholesale dealer.*, importers, exporters, 
consignors and consignees of this product, must also 
bear, in distinct and indelible characters, the word 
Margarine. Further, if the margarine intended for 
sale is contained in cases, casks, or receptacles not 
opened, the inscription will mention the name or de- 
scription of the maker. 

Articles and wrappers in which margarine is delivered 
to the purchaser by a retail dealer must bear, in dis- 
tinct and indelible characters, the word Margarine, 
and the statement of the name or description of the 
seller must in the inscription immediately precede or 
follow the word Margarine. 

As regards consignments, the makers, merchants, 
consignors or consignees of the margarine must state 
on the invoices and way-bills or bills of lading for each 
individual consignment that the merchandise dis- 
patched is sold as margarine. 

If the margarine is sold or exposed for sale in the 
form of cakes or loaves, these must take the form of a 
cube. They must be marked, moreover, with an im- 
print bearing the word Margarine, as well as the name 
or description of the maker, unless the receptacles 
themselves bear these indications. 

The second of these regulations relates to the sale of 
food products containing saccharin. It provides as 
follows : 

1. Under the name of products in which saccharin 
enters (produits -lanoharines) is understood any com- 
modity sweetened by the aid of matters of which the 
chemical composition and physiological properties dif- 
fer entirely from those of common sugar or sugars de- 
rived from amylaceous substances (maltose, glucose). 

3. Proprietors of breweries, glucose factories, confec- 
tionery establishments, factories of liquors, chocolates, 
and other food products, who use saccharin in their 
manufacture, are obliged to have the following words 
painted in large characters : Saccharin products {pro- 
tluits saccharin^) on the outside of the principal en- 
trance to their works and warehouses. 

Warehouses, shops, depots, as well as stalls and all 
places of sale where saccharin products are exposed for 
sale, must exhibit in a conspicuous place, in distinct 
and indelible characters, the words Saccharin pro- 
ducts. 

3. Casks, covers, or any receptacles in which 
saccharin products are placed for sale by a dealer, or 
which are used by the makers, wholesale merchants, 
importers, exporters, consignors and consignees of 
these products, must also bear, in distinct and indeli- 
ble characters, the word saccharin. 

Furtlier, if the product containing saccharin intend- 
ed for sale is contained in cases, casks, or receptacles 
not opened, the inscription will mention the name or 
social position of maker. 

4. Receptacles in which the product containing sac- 
charin is delivered to the purchaser by a retail trader 
must bear.'in distinct]and indelible characters, the word 
saoeharinated (saccharin^), as well as the name or social 
position of the trader or retailer. 

5. As regards consignments, the makers, merchants, 
exporters, or consignees of the products containing 
saccharin must indicate on the invoices and way-bills 
or bills of lading, for each Individ ual consignment, that 
the merchandise exported is sold as a product contain- 
ing saccharin. 

Two other sets of regulations, which come into force 
on the 1st October. 1891, deal with tlie artificial color- 
ing of food products and with the utensils, etc., used 
in the industry and trade in food products. 

The first stipulates as follows : 

It is forbidden to use for the coloring of food pro- 
ducts, such as bonbons, pastilles, sweetmeats, pastries, 
food pastes, confections, marmalades, sirups, liqueurs, 
wines, fruits, vegetables, etc., intended for sale, any 
poisonous coloring matter. 

A list of harmless coloring matters, and a list of col- 
ors considered as injurious, will be published by the 
ministry of agriculture, industry, and public works. 

It is forbidden to sell, to expose for sale, to detain or 
to transport for sale any food product manufactured or 
prepared contrary to the above regulations. 

The receptacles or wrappers in which colored or arti- 
ficially colored food products are contained for sale, 
either wholesale or retail, must bear, in plain charac- 
ters, the name and description as well as the address of 
the seller. 

The second set of regulations prohibits the use, lor 
the preparation, preservation, or packing of food pro- 
ducts, intended for the sale of these commodities, of 



any utensils, receptacles, or different objects contain- 
ing any properties which- by contact with the substance 
they contain become poisonous or injurious to health. 

Lead and zinc, as well as alloys, platings, solderings, 
and enamels containing these metals, arsenic, anti- 
mony, or their compounds, must especially be consid- 
ered as poisonous or injurious to health in the sense of 
the present regulations. 

The above regulations are not applicable to preserve 
boxes of iron plated with pure tin, of which the solder- 
ings are external and are made of an alloy of tin and 
lead in the proportion of a maximum of 10 per cent of 
the latter. 

It is forbidden to sell, to expose for sale, to detain, or 
transport for sale prepared food substances, preserved 
or packed in any way contrary to the disposition of the 
present regulations. 

It is forbidden to sell, to expose for sale, to detain, or 
transport for sale apparatus, utensils, or articles in- 
tended for the preparation, preservation, packing, sale, 
or manipulation of food products, of which the use is 
forbidden by the preceding articles. 

Any apparatus, utensil, receptacle, or article, of 
which the parts placed or likely to be placed in con- 
tact with food products in a factory, warehouse, or 
store of the commodities contain tin, metallic alloys, 
enamels, or coloring materials, must bear, in legible 
characters, the name or position as well as the address 
of the maker. 

Contraventions of the law will be punishable with 
fines prescribed by the law of the 4th of August, with- 
out prejudice to the application of the penalties pre- 
scribed by the penal code. 



I have examined the sample of talc or steatite re- 
ceived from you. . . . The sample has the follow- 
ing chemical composition : 

Silica 63-60 per cent. 

Magnesia 33'75 " 

Protoxide of iron 1-46 " 

Alumina 0"43 " 

Moisture 0'48 " 

Loss 0-29 " 

Total 10000 per cent. 

The analyses of the best Italian talcs only vary 
slightly from these figures, the essential constituents 
being silica and magnesia. 



Talc oi* Soapstone. 

The following was originally addressed to the Atlanta 
Talc, Mining, and JManufaoturlng Company, whose 
sample was analyzed and reported on by Prof. John 
M. McCandless : 

As the general impression is that talc is used mainly 
for purposesof adulteration, I will give in detail some of 
the uses to which it may be applied. Talc possesses 
properties which adapt it to a great variety of eco- 
nomic uses. It is a highly infusible substance, resist- 
ing perfectly the greatest extremes of temperature 
reached in industrial processes. Slabs of it are, there- 
fore, used as fire stones in hearths, stoves, and for regis- 
ter borders and pipe holes, also in tips for gas jets. A 
very extensive application of the material is opened up 
in the manufacture of linings for stoves and ranges; in 
short, wherever an excellent non-conducting and heat- 
resisting material is needed, there talc would be appli- 
cable. The fine varieties are also used in the manufac- 
ture of porcelain. 

Talc is readily out with a knife, and is reduced to the 
condition of a white powder with the greatest ease. 
This powder has a greasy, soapy feel, hence the name 
soapstone has been applied to the mineral. These 
qualities, it is evident, render it suitable lor diminishing 
friction, and when ground it is largely used as a lubri- 
cant on the bearings of heavy wheels where the friction 
is great, lubricating and at the same time, by excellent 
non-conducting, preventing overheating. 

The various other uses to which it may be put, both 
small and great, are almost numberless. It may be 
used as a filler in the manufacture of paper, especially 
in the manufacture of wall paper and shades of the 
best qualities, where a handsome surface is desired. It 
is very largely consumed in England, especially as a 
make-weight in the manufacture of cotton goods ex- 
ported to China and other foreign countries. Itisalso 
very largely consumed in the manufacture of soaps, 
not only as filler, but also as having no mean cleansing 
properties of it own. It is also the base of nearly all 
the face powders and tooth powders, costing scarcely 
anything, and sold at high prices. Talc Is also made into 
dustless crayons, being far superior to ordinary chalk 
where a fine line is needed. Tailors use it under the 
names of "French chalk," " Briancon chalk," and 
" Venice talc," in marking cloth before cutting. It 
writes readily on glass, and is used by glaziers for mark- 
ing glass before cutting with the diamond. It readily 
absorbs oil and grease, and is used in powder for ex- 
tracting such spots from silk and woolen goods. It is 
also used in dressing skins and leather in boots and 
shoes, and forms a large percentage of the composition 
of various patent greases, as axle greases. It is also 
used in imitating engraved stones, being easily cut and 
afterward hardened by heat, when it may be changed 
to any desired color by the use of metallic solutions. 
This is also the same stone known as the " figure stone" 
of the Chinese, from which exquisite figures and orna- 
ments may be carved. This mineral is also very largely 
used in adulterations, though this use of it is to be de- 
precated. Still it is better that an inert, harmless ma- 
terial, such as this, should be used than many sub- 
stances which are poisonous. As a proof of its harm- 
less nature, it is a species of earth eaten by many 
savage tribes. It is consumed in the manufacture of 
candy, and is added to flour, pulverized sugar, baking 
powder, etc., as a make-weight and diluent, doing no 
other harm to the purchaser than the harm it does to 
his pocketbook. 



Horse Breeding; In NeTr Soutb Wales. 

Mr. Coghlan, New South Wales Government Statis- 
tician, in his report on the wealth and progress of that 
colony, cays that New South Wales is eminently fitted 
for the breeding of most descriptions of horses, and 
attention has long been directed to this industry. At 
an early period of its history the colony was enriched 
by the importation of some excellent thoroughbred 
Arabians from India ; and the high name which was 
acquired by the horses of Australia was largely due to 
this cause. The abundance of good pasture every- 
where obtainable also contributed to this result. The 
native kangaroo grass, especially when in seed, is full 
of saccharine matter, and young stock thrive exceed- 
ingly upon it. This abundance of natural provender 
allowed a large increase in the stock of the settlers, 
which would have been a great advantage, had it not 
been that the general clieapness of horses led to a 
neglect of the rules of breeding. In consequence of 
the discovery of gold, horses became very high priced. 
Under ordinary conditions this circumstance would 
have been unfavorable to the breed of horses, and such 
was the case in Victoria ; in New South Wales it was 
far otherwise. The best of the stock of that colony, 
including a large proportion of the most valuable 
breeding mares, was taken by Victoria, with the result 
that, for twenty years after the gold rush, the horses 
of the colony greatly deteriorated. One class of stock 
only escaped. The thoroughbred racer was probably 
improved both by the importation of fresh stock from 
England and by the judicious selection of mares. The 
period of deterioration ended about the year 1870, since 
which year there has been a perceptible improvement 
in all classes of horses. As regards the actual number 
of horses in the colony, this shows but little increase 
for the last sixteen years, the figures for 1874 being 
346,691; 1880, 395,984 ;" 1885, 344,697; and in 1889 there 
Were 430,777. The annual increase in the number of 
horses has not been more than 1"45 percent during the 
whole period covered by these sixteen years, while the 
increase of population has been at the rate of 4'56 per 
cent. For purposes of classification, the horses of the 
colony have been divided into draught, light harness, 
and saddle horses, the number of each particular kind 
being as follows: Draught horses, 139,378; light har- 
ness horses, 109,659 ; and saddle horses, 181,740. 

New South Wales is, says the government statisti- 
cian, specially adapted for the breeding of saddle and 
light harness horses, and it is doubtful whether these 
particular breeds of Australian horses are anywhere 
surpassed. The bush horse is hardy and swift, and 
capable of making very long and rapid journeys, when 
fed only on the ordinary herbage of the country ; and 
in times of drought, whe« the grass and water have 
become scanty, these animals often perform astonish- 
ing feats of endurance. Generally speaking, the breed 
of horses is improving, owing to the introduction of 
superior stud horses and the breeding from good mares. 
When there has been a deterioration in the stock, this 
has been due, it is stated, to breeding from weedy 
mares for racing purposes, and from the effect of the 
drought. The principal foreign markets for horses are 
the Indian and Chinese. The total number of horses 
leaving the colony for markets outside Australia dur- 
ing 1889 was only 668. Although the demand for horses 
in India is considerable, and Australia is a natural 
market from which supplies may be derived, there is 
no one, according to Mr. Coghlan, employed by the 
Indian government to make himself acquainted with 
the resources of the various colonies, or to furnish 
information to intending shippers. The speculation of 
sending horses to India is one open to many risks, as, 
apart from the dangers of the voyage, there is always 
an uncertainty as to the stock being accepted. It is 
stated that the number of horses in the Australian 
colonies in the year 1889 was as follows: New South 
Wales, 430,777; Victoria, 329,335; Queensland, 353,364; 
South Australia. 170,515 ; Western Australia, 42,816 ; 
Tasmania, 29,778; and New Zealand, 187,382; making 
a total for Australia of 1.543,957. 

♦ < « . ♦ 

Important seams of smokeless coal exist in the hills 
fringing the Gulf of Tonquin. According to Mr. Wil- 
liam Warren, an engineer, one of the seams is 152 feet 
thick. The coal is an anthracite smokeless, and con- 
taining 87 per cent of carbon. The steamer Patshau, 
making 14 knots, has been successfully tried with it, 
and the gulf will be of great service to the French as a 
coaling station in the far East. 
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Another Underground Electric Rall^ray for 
London. 

In the SciEifTiFic American of November 29, 1890, 
and in our SUPPLEMENT, No. 771, we gave descriptions 
and illustrations of the underground electric railway 
which was lately opened for traffic in London. This 
road, known as the City and South London Railway, is 
3i miles in length and consists of two tunnels, each llj 
ft. exterior diameter, made of iroQ plates, extending 
from near the Monument in King William Street, 
thenco under the Thames River to Binfield Road, Clap- 
ham. The operations of the road so far have been 
highly satisfactory ; so much so that the parties inter- 
ested have applied to Parliament for the privilege of 
building another line of railways, on the same general 
plan. These tunnels were built very economically 
and expeditiously by the use of an American invention 
known as the Beach hydraulic shield for tunneling. 
The new tunnels are to extend from Shepherd's Bush 
to Cornhill, and pass through or rather under some of 
the most important sections of the great city, namely, 
Cheapside, Newgate Street, Holborn, Oxford Street, 
Bayswater, and Notting Hill, with stations about half 
a mile apart at Lansdowne Road, Notting Hill Gate, 
Queen's Road, Wesbourne Road, Marble Arch, Davies 
Street, Oxford Circus, Tottenham Court Road, Blooms- 
bury, Chancery Lane, Newgate Street, and finally 
Cornhill. Total length six miles, and on an average 
about 50 ft. below the surface of the ground, rising to 
a nearer point in some places, but in other places being 
from 70 ft. to 80 ft. below the surface in the London 
clay. The proposed capital of the company is 
$15,000,000. 

It was represented to the Parliamentary committee 
that this railway would do precisely what the exist- 
ing underground lines did, viz., tap great business 
thoroughfares ; but there would be no such nuisance 
as that which rose from smoke and steam on the 
present underground systems ; and at the same time 
the proposed level would avoid any disfigurement of 
the streets. The sites for the thirteen stations would be 
excavated first ; then the borings would begin, and the 
excavated material would be carried to the surface and 
carted away. There would be neither noise nor vibra- 
tion nor blow holes. The two tunnels, one up and one 
down, would be perfectly distinct, and consequently 
each train as it passed through would make its own ven- 
tilation. Each tunnel would be 11 ft. 6 in. in internal 
diameter. The stations being about .50 ft. beneath the 
surface, special approaches were required. There 
would, therefore, be at the stations hydraulic lifts, and 
also stairs for those who preferred them, though it was 
believed that the majority of passengers would use the 
lifts, which would be at once easy, speedy, and com- 
fortable. 

With respect to speed, Mr. Pember stated that the 
company would get a maximum of 35 miles an hour, 
but, including stoppages, the rate would be about 15 
miles an hour, and they expect to do the whole journey 
in 25 minutes, which was 25 per cent better than on 
the Inner Circle Railway. 

Mr. J. H. Greathead, C.E., was the first witness call- 
ed, and explained that he was jointly, with Sir John 
Fowler and Sir Benjamin Baker, engineer to this 
scheme, the object of which was to increase the travel- 
ing facilities between the western portion of London 
and the City. 

The main line was nearly straight from end to end, 
the worst curve being at the junction of Cheapside 
and Newgate Street, and that was not more than half 
as bad as the worst curve on the City and South Lon- 
don Railway. The worst gradient would be 1 in 100. 
He stated that the surface would not be disturbed at 
all except at the stations. 

The whole railway was to be made by boring, and 
the tunnels would he constructed of iron, as was the 
City and South London Railway. They would be 
made of cast iron, and composed in segments bolted 
together, forming rings of cast iron. In that way a 
continuous tube of iron would be formed. 

In the construction of the tunnels the Beach hy- 
draulic {shields are to be used, similar in general make 
to that employed under Broadway, New York, in 1869- 
70. The method was described by Mr. Greathead as 
follows : 

A " shield," composed of steel plates, smooth inside 
and out, fitting over the mouth of the tunnel, and 
having in front an opening and a cutting edge, and in- 
side a number of hydraulic presses was fixed; this 
pressed against the end of the tunnel, and as the hy- 
draulic pressure was increased, the shield was forced 
forward and drew out the clay to the outside diameter 
of the shield. The material brought out was thrown 
back to ths opening of the tunnel in the front of 
the shield, and then taken up the shaft. When the 
tunnel had been advanced to the length of one ring, 
the segments were brought down and placed inside 
the shield and bolted together until the last ring was 
completed. When that was done the machine was 
ready to go forward again, but there was one other 
important feature. The space which was left by the 
advance of the shield — which was equal to the thick- 
ness of the plate of the shield — about 1 in., had to be 



filled up. That was done by "grouting," which forced 
some fluid cement through holes left for the purpose 
in such a way as to (ill up the space left by the ad- 
vance of the shield, and thus all chance of a sediment 
was prevented. 

Mr. Greathead stated that on the City and South 
London line, after a little practice, they were able, by 
means of a shield of this kind, to tunnel 16 feet a day 
at one facing, and for several weeks together the rate 
was 15 feet 6 inches per day ; while at one time they 
did over 100 feet of tunneling a day. The progress in 
six months was equal to 2J| miles of completed tunnel, 
and the tunnels, when once completed in that way, 
were perfectly stable and safe. 

To prevent corrosion in the iron in the proposed 
work, the iron would be dipped into a composition of 
tar while hot, and that, partly entering into the iron, 
formed a skin on the surface. The grouting was thus 
protected, and there was no chance of corrosion. The 
iron would be about an inch thick, and the flanges 
about four inches deep, the space being filled up with 
cement. This was the system adopted on the South 
London Railway, except at the stations, where, after 
the iron tunnels had been driven forward, larger tun- 
nels of brickwork were constructed for the platform. 
That method enabled them to see how the grout had 
acted, and in all cases they found the space entirely 
filled up. In constructing the line, besides working in 
clay, they had in some places to go through water- 
bearing strata. He did not think in the new work it 
would be necessary to use compressed air (Haskins 
American system), but they would have the machinery 
ready if it should be required. At Stockwell, where 
they had to pass through gravel, there were overhead 
sewers, large water mains, tramways, and houses on 
each side, but there had been absolutely uo subsidence 
even where they had to go through gravel. At Swan 
Lane, within 50 feet of the Thames, they passed from 
clay to gravel and the water entered, but they stopped 
it by bulkheads and then applied compressed air. The 
line passed close to and under warehouses, but he was 
not aware of any vibration being felt in those build- 
ings, and no complaints had been made. Neither had 
there been any noise during or since construction. The 
stations had been constructed of brickwork, and some 
little damage had been done near the stations. 

With respect to having two separate tunnels, Mr. 
Greathead explained that there was a great advantage 
in that arrangement, as a matter of ventilation, for by 
the mere movement of the trains perfect ventilation 
was secured. As the train entered a station it forced 
the air out, and as it left the station it drew air after 
it. The tunnel and train really formed a sort of tight- 
fitting cylinder, and in this case there would be no 
smoke or steam to vitiate the atmosphere. There 
would also be no soil vibration. The South London 
tunnels were perfectly free from moisture. The car- 
riages would be entered at the ends, one reason for this 
being that it would be impossible to have side doors, 
because the Board of Trade required that there should 
be a sufficient space to allow of the doors being open, 
and in this case that would involve a tunnel 15 ft. or 16 
ft. In diameter. 

It was also found on the elevated railways in 
America that end entrances were most convenient, 
and the carriages on this new line would be very simi- 
lar to those on the railways in New York. Each train 
would carry 336 passengers, and it was intended to have 
two classes. The motive power was to be electricity gen- 
erated at Shepherd's Bush for the whole line, carried 
by a main conductor throughout the whole length of 
the^two tunnels. The depot or generating station would 
be above ground. In addition to the main conductor 
there would be a working conductor, which was a 
naked conductor from which the locomotive drew the 
current as it proceeded. That might be laid between 
the rails or above. The direct current system would 
be adopted with a comparatively low tension, such as 
the Board of Trade had approved of on the South Lon- 
don line. He had no doubt whatever that electricity 
would prove as efficient In this case as it had on the 
South London line. It was not intended to erect any 
temporary shafts, but to make them sothat they could 
afterward be used for hydraulic lifts giving access to 
the trains. The hydraulic power for working the lifts 
would be provided at Shepherd's Bush and conveyed 
through pipes to the various stations. After the water 
had done Its work, it would be returned and used 

again. 

.»<«>» 

At a recent meeting of the Cambridge Philosophical 
Society, a paper was read by Professor J. J. Thomson, 
on the electric discharge through rarefied gases with- 
out electrodes. A vacuum tube was exhibited, in 
which an electric discharge was induced by passing 
the discharge of Leyden jars through a thread of mer- 
cury contained in a glass tube coiled four times along 
it. The induced discharge was found to be confined 
to the part of the vacuum tube which was close to the 
primary discharge, and it did not show striie. It was 
also demonstrated that an ordinary striated discharge 
is strikingly impeded by the presence of a strong field 
of magnetic force. 



Overrated Aluminum. 

If any one ought to know what aluminum is, and 
what it is good for, it should be one of the leading 
manufacturers of this metal ; and if such leading 
manufacturer deliberately and publicly says that 
aluminum is not the extraordinarily good metal that 
it is popularly believed to be, then we have good rea- 
son to suspect that he is right and that popular belief 
in the matter is wrong. These remarks are suggested 
by a lecture delivered by Alfred E. Hunt, president of 
the Pittsburg Reduction Company, before the Boston 
Society of Arts, on February 12, on " The Properties, 
Uses, and Processes of Production of Aluminum." He 
states that the two chief difficulties which his company 
has met with in selling aluminum and introducing it 
into the arts and manufactures of the country during 
the past two years have been, first, the extravagant, 
erroneous and. In many cases, mischievously mislead- 
ing claims which have been made concerning the pro- 
perties of the metal ; and second, the equally wide- 
spread, extravagant, and misleading claims by in- 
ventors of processes for the manufacture of aluminum 
at remarkably low prices. 

We have been so surfeited lately with statements to 
the effect that aluminum is going to revolutionize the 
world that it is interesting to learn from such a source 
that it has some bad qualities. Among them are the 
following : 

For many purposes the pure metal cannot be so ad- 
vantageously used as that containing three or four per 
cent of impurity. The pure metal is very soft, and not 
so strong as the impure. The thin coat of oxide which 
it gains on exposure gives it a pewtery appearance, 
which makes it undesirable for table ware. It becomes 
pasty at a temperature as low as 1,000 degrees F., melts 
at 1,300 degrees F., and loses its tensile strength and 
much of its rigidity as low as 400 or 500 degrees. It is 
inferior to copper asa conductor of heat and electricity; 
in fact, being only half as good. Its lack of rigidity and 
hardness is an obstacle to its use for many purposes, 
such as castings. In rolling it, not nearly as much 
draught can be given to the rolls as in the case of steel. 
In cold rolling it requires to be annealed oftener than 
steel. Alloys of the metal increase in brittleness more 
than they do in hardness. Its tensile strength per 
square inch is not greater than that of common east 
iron, and only about one-third that of structural steel, 
while its compressive strength is less than one-sixth 
that of cast iron. Under transverse test, a 1 inch 
square bar of cast iron, 4 feet 6 inches between sup- 
ports, will sustain a load of 500 pounds with a deflection 
of 2 inches, while a similar bar of aluminum would de- 
flect over 2 inches with a load of 350 pounds. The 
modulus of elasticity of cast aluminum is about 
11,000,000, being only about one-half that of cast iron 
and one-third that of steel. It combines with iron in 
all proportions, but none of its alloys with that metal 
are of value, except those with very small percentages 
of aluminum. Other elements than aluminum can be 
better employed to harden iron, and its presence in 
iron is to be regarded as deleterious, and to be avoided 
if possible. The addition of aluminum does not lower 
the melting point of steel, as has been claimed, nor does 
it increase its fluidity. 

One of the most important statements made by Mr. 
Hunt concerning aluminum is that of its cost. It is 
not a cheap metal, as now manufactured in the works 
of the Pittsburg Reduction Company at the rate of 375 
pounds per day and selling at about $2 per pound, 
but he gives what may be called a theoretical estimate 
of its probable cost when made in great quantities in 
the future as follows : Two pounds alumina (Ala O3 
contains 52 94 per cent Al), 6 cents ; one pound of car- 
bon electrode, 3 cents ; chemicals, carbon dust, and 
pots, 1 cent ; 22 electrical horse power exerted an hour, 
water power being used, 5 cents ; labor and superin- 
tendence, 3 cents ; general expense, interest, and re- 
pairs, 3 cents; cost of a pound of aluminum, 30 cents. 
The above statements are made sim ply as an antidote 
to the extraordinary claims which have been made re- 
garding the value of aluminum as a metal of construc- 
tion, and are by no means intended to disparage the 
value of the metal for the uses to which it is well 
adapted. These uses are very numerous, and are con- 
stantly increasing, and there are great possibilities yet 
remaining for the metal, especially in the shape of its 
alloys with other metals, the properties of which alloys 
are now being made a subject of research. Mr. Hunt's 
paper treats largely of the uses of aluminum and of its 
good qualities which recommend it for these uses. He 
also tells us that the difficulty which has hitherto been 
found in soldering aluminum has at last been over- 
come, and that it can now be soldered by the use of the 
blowpipe with ordinary hard or soft solder, or with 
pure zinc, or with an alloy of zinc and aluminum asthe 
soldering metal. The novelty, which has just been 
covered by letters patent, is in the soldering salt, 
which allows the solder to flow freely on the surfaces 
to be united. The difficulty of the softness of aluminum 
is also now overcome by the method of alloying pure 
aluminum witli a few per cent of hardening metal, and 
by cold rolling, hammering, or drop forging. — Engi 
'neering and Mining Journal. 
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A NEW PARK FOR NEW YORK. 

Great interest is shown by the public in the bill that 
is now pending in the legislature of the State of New 
York for the conversion of the reservoir on Fifth avenue 
between 40th and 43d streets into a hanging garden. 
The bill for covering over the water receptacles has 
already passed the House and is awaiting the approval 
of the Senate, but it seems doubtful whether the bill 
will ever pass, owing tothe determined opposition that 
has been offered by many prominent citizens, and by 
property owners in the neighborhood. It is claimed 
by those who oppose 
the plan that in case 
the reservoir were 
covered over, the 
water would become 
polluted and stag- 
nant, and the gene- 
ral health of the city 
would be seriously 
affected. This argu- 
ment is met by the 
claim that on the 
contrary the cover- 
ing would protect 
the water from the 
dust, dirt, soot, and 
the impurities in the 
air of a great city. 

The method to be 
e m p)l o y e d in con- 
structing the super- 
structure is shown in 
one of the views, 
and in the others 
are shown how the 
garden could be 

made to appear attractive without an enormous ex- 
pense to the city. The present reservoir covers nearly 
four acres, and as it is located in the very heart of the 
city, such an addition would add materially to the at- 
tractiveness of Bryant Park that adjoins it, and would 
prove a great benefit to the public. In the proposed 
plan the erection of anything in the nature of a concert 
hall, restaurant, or iufacta buildingof any description 
has been carefully avoided, as it is believed that any- 
thing of this nature would 

be a great injury to the ~- ^'" "^ 

neighborhood and to the park 
itself. What the public want 
is fresh air, more parks, and 
plenty of breathing spaces, 
and this is not to be attained 
if the few vacant spaces that 
remain are permitted to be 
filled with unsightly pavilions 
or lofty buildings. In case 
the authorities, after a careful 
examination into the sanitary 
and hygienic conditions that 
affect the case, should con- 
clude that the plan is feasible. 



Beer Drinking In the IJnlted States. 

The following extract, which appeared in the SCIEN- 
TIFIC American of April 19, 1879, has been so fre- 
quently inquired for by various correspondents that 
we again reproduce it : 

For some years past a decided inclination has been 
apparent all over the country to give up the use of 
whisky and other strong alcohols, using as a substitute 
beer and bitters and other compounds. This is evi- 
dently founded on the idea that beer is not harmful 
and contains a large amount of nutriment; also that 




TERRACES AND INCLINED PATHWAY TO RESERVOIR GARDEN. 



bitters may have some medicinal qualities, which will 
neutralize the alcohol it conceals, etc. These theories 
are without confirmation in the observations of physi- 
cians and chemists where either has been used for any 
length of time. The constant use of beer is found to 
produce a species of degeneration of all the organism, 
profound and deceptive. Fatty deposits, diminishing 
circulation, conditions of congestion, and perversion 
of functional activities, local inflammations of both the 



in appearance the beer drinker may be the picture of 
health, but in reality he is almost incapable of resist- 
ing disease. A slight injury, severe cold, or shock to 
the body or mind will commonly provoke acute disease 
ending fatally. Compared with inebriates who use 
different forms of alcohol, he is more incurable, and 
more generally diseased. The constant use of beer 
every day gives the system no time for recuperation, 
but steadily lowers the vital forces. It is our observa- 
tion that beer drinking in this country produces the 
very lowest forms of inebriety, closely allied to crimi- 
nal insanity. The 
most dangerous class 
of tramps and ruf- 
fians in our large 
cities are beer drink- 
ers. It is asserted bj- 
competent authority 
that the evils of he- 
redity are more posi- 
tive in this class than 
from alcoholics. If 
these facts are well 
founded, the recourse 
to beer as a substi- 
tute f oralcohol mere- 
ly increases the dan- 
ger and fatality. 

In bitters we have 
a drink which can 
never become gene- 
ral ; but its chief 
danger will be in 
strengthening the 
disordered cravings, 
which later will de- 
velo]) a positive dis- 
ease. Public sentiment and legislation should com- 
prehend that all forms of alcohol are more or less dan- 
gerous when used steadily, and all persons who use 
them in this way should come under sanitary and 
legislative control. — Quarterly Journal of Inebriety. 
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METHOD OF BUILDING SUPERSTRUCTURE. 



Cheaper Electric Meters Wanted. 

While it cannot be very long before electric meters 
will be considered a necessity in every central station 
from which incandescent 
lights are supplied, Modern 
Light and Heat does not be- 
lieve that it will be until some 
meters are made in a less com- 
plicated and expensive man- 
ner. We cannot, adds the edi- 
tor, understand why so much 
time, energy, and money 
should be spent on meters 
which, when ready for the mar- 
ket, are too complicated for 
the every-day treatment to 
which meters are liable to be 
subjected, and too expensive 
for either customer or central 




PLAN FOR CONVERSION OF FIFTH AVENUE RESERVOIR INTO A PUBLIC GARDEN. 



it is to be hoped that this will be borne in mind, and that 
the area will be devoted exclusively to the uses of a park, 
which from the beauty of its situation and from the 
novelty of its plan would prove a boon to the public, 
an attraction to visitors, and a. pride to the city. 



liver and kidneys, are constantly present. Intellectu- 
ally, a stupor amounting to almost paralysis arrests 
the reason, precipitating all the higher faculties into a 
mere animalism — sensual, selfish, sluggish, varied only 
with paroxysms of anger that are senseless and brutal ; 



station to buy. The meter which is to come into most 
general use is the one combining accuracy and simpli- 
city, for no manager will buy them unless they possess 
the former feature, and the greater the simplicity the 
less cost to user, and consequent greater adoption. 
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A FISH HABITATION 

BT WM. P. 8EAL. 

The common toad fish, Batraohus tan, owing to its 
extreme hardiness, wide distribution, and the ease 
with which it is kept in salt water aquaria, is perhaps 
the best Icnown of our more curious marine fishes. 

They are generally considered to be ugly and repul- 
sive in appearance. Studied as examples of harmony 
in design and color, they might be called beautiful. 
As a compromise of the two ideas, they might appro- 
priately be called beautifully ugly. 

They are not generally much valued as food,although 
in some parts of Chesapeake Bay the fishermen esteem 
them very highly, the meat being firm, white, and 
delicate. They may, therefore, some day occupy a 
high place in the esteem of the epicure. 

They usually deposit their eggs (in a single layer) on 
the under side of stones or in crevices of the rocks, 
the male guarding the eggs, and also the young, which 
remain attached where deposited for a considerable 
period after they are hatched. 

The accompanying illustration represents a habita- 
tion selected by a toad fish. It is one of two (the other 
a jug with neck broken off) which were taken from 
Great Harbor, at Wood's HoU, Mass., and sent to the 
aquaria of the United States Fish Commission at 
Washington, D. C, where they are now exhibited. 

When found each of the vessels had the eggs of a 
toad fish adhering to the upper inside surface and was 
occupied by the male fish, which guards the eggs and 
young until they are ready to take up the thread of 
life on their own account. The toad fish is often found 
ensconced in pieces of drain tile and even old shoes 
and boots or other 
hollow recepta- 
cles affording it 
the necessary 
protection. The 
writer found a 
small one in Che- 
sapeake Bay en- 
joying possession 
of a beer bottle 
having the bot- 
tom knocked out. 
T;he outside of 
the bottle was 
beautifully orna- 
mented with a 
luxuriant set of 
oyster spat. 

In the aqua- 
rium at Washing- 
ton there are fre- 
quent battles for 
possession of the 
pitcher and jug. 
but the ones hav- 
ing occupancy at 
the time are al- 
ways able to hold 
them against ag- 
gressors, demon- 
strating that pos- 
session is a great 
advantage out- 
side the jurisdic- 
tion of courts. 

The selection of 
habitations b y 

some species and the actual building of quite elabo- 
rate ones by others seems to indicate an aesthetic sense 
as well as a comprehension of the problems of life, 
not so much different, perhaps, from those of prehisto- 
ric man or of the lowest existing races. Much obser- 
vation of what are called the lower forms of life is apt 
to impress one with the idea that their perceptive 
faculties are more acute than our own concerning the 
actual necessities of existence, that the emotions or 
feelings which actuate them are not dissimilar from 
those we experience, and that their judgment is possi- 
bly quite as nearly infallible as our own. 



been added, it is removed by carefully neutralizing with 
either quicklime or else chalk. 

The clear liquor above the sediment is removed either 
by being carefully drawn off as it clears quickly or by 
the use of filter presses. If no attention is to be paid 
to the recovery of the sulphurous acid, and the only 
question is to quickly purify the waste liquor, then a 
suitable quantity of lime is added to the filtered liquid, 
so that the lime added to that contained in the waste 
liquor is deposited as insoluble monosulphite of calci- 
um. Warming is an advantage for quick separation. 

The purified liquors are concentrated to about 40° B. 
in special evaporators constructed for the purpose, and 
the evaporation is sometimes even carried to dryness. 
While still warm the mass is mixed with double its 
weight of a mixture of 2 parts of caustic or quick lime 
and 1 part of caustic soda, or, if required, with an 
equivalent quantity of alkalies. 

The next process is the heating of the mixture, with 
constant stirring, and avoiding any carbonization, in 
iron vessels, to a temperature of above 180" C. The 
product so obtained is treated in the usual way for the 
preparation of pure oxalic acid or of compounds of the 
same acid. 

Another method consists in concentrating the puri- 
fied liquors to about 30" B., and mixing this sirup to a 
thick and uniform consistency with sawdust, ground 
shavings or bark orother organic matter. Afterthis is 
mixed with a due proportion of caustic alkali, it is 
treated in the manner described above. 

The inventor of these processes is Dr. A. S. Nettle, 
of Prague, Bohemia, who claims that in many cases a 
yield is obtained by these methods far superior to that 



have yet been effected, but, as already said. Professor 
B. Fraenkel and Dr. Heymann have been struck with 
the remarkable amelioration of cases so treated, and 
with the absence of any untoward symptoms. The 
drug probably only affects the diseased tissues, and it 
may be applicable to other affections than tubercle. 
The address was followed by great applause. — Lancet. 




Oxalic Acid from Waste Sulphite lilquor. 

Waste liquors produced in manufacturing wood fiber 
by the sulphite process are filtered either through felt 
bags or through filter boxes filled with sawdust, and 
are thus freed from mechanical impurities. It is found 
that 100 parts of waste liquor give an average of 12 
parts of dry residue on evaporation, which contains 
9'5 parts of organic and 35 parts of mineral matter. 

This filtrate, which contains chiefly lime salts, be- 
sides the organic matters, is mixed with more than 
sufficient sulphuric acid to combine with the lime under 
constant stirring in wooden tubs or vats provided with 
steam pipes, so that. the gypsum can separate out. 
The warming and stirring are continued until all free 
and combined sulphurous acid is expelled, which may 
be condensed and utilized if desired. The completion 
of this part of the process can be easily found by the 
well-known iodate of starch reaction, and at the same 
time all lime contained in the liquor sinks to the bot- 
tom as sulphate. If any excess of sulphuric acid has 



A FISH HABIT ATION-BATRACHUS TAN. 

produced by hitherto known processes. — Paper Trade 
Journal. 



Professor Ciebreleli's Remedy for Tuberculosis. 

We have received by telegram from our Berlin cor- 
respondent an account of the remedy which Professor 
Liebreich has introduced as a means of combating 
tubercular disease, and the good effects of which were 
vouched for by Professor B. Fraenkel in his speech at 
the Berlin Medical Society on February 18. It was at 
the meeting of this society on the 25th that Professor 
Liebreich gave an account of his remedy, which con- 
sists of cantharidate of potash, a combination of 0'2 
grm. purecantharidin and 0'4 grm. of potassic hydrate 
in 20 cubic centimeters of water. In his opening re- 
marks Professor Liebreich regretted that the older 
methods of treating disease had been so much lost 
sight of, and he said that he had been led to think 
of cantharidin in the present connection by the good 
effects observed from the prescription of cantharides 
in skin diseases. The specific property of cantharidin 
is to excite serous exudation from capillary vessels,and 
he argued that this effect would more readily occur If 
those vessels were already irritated. In applying the 
drug to cases of tuberculosis he proceeded very cau- 
tiously, commencing with injections of 1-50 of a deci- 
milligramme of the solution of the cantharidate of pot- 
ash, and gradually increasing the dose. It was found 
that the expectoration was thereby increased, and 
that the ordinary dose required to produce substan- 
tial effect was one to two decimilligrammes. It is 
likely that six decimilligrammes would be the maxi- 
mum amount that could be safely used. No cures 



<:iiolcra and Snake Bite. 

It is a somewhat remarkable circumstance that while 
the advanced ph5:sicians of Europe are seeking remedies 
for certain of the most dire diseases, in the attenuated 
virus of such diseases, or in the blood of animals im- 
mune to them, the same principle is advocated in India 
for the cure of snake bite and cholera. We have 
received, says the Chemist and Druggist, from Mr. 
Dinshah Ardeshir, municipal commissioner to the 
Maharajah of Baroda, a copy of " A Note on the 
Probable Discovery of Snake Bite and Cholera Cure." 
Mr. Ardeshir informs us that a certain tribe of serpents 
yield in their skull a semi-transparent, 5'ellowish sub- 
stance, which is called the serpent's mohara, and the 
application of which to a snake bite prevents any evil 
consequences. But it is not this which Mr. Ardeshir 
would investigate, nor the roots and other antidotes 
which have been brought under his notice. The 
remarkable fact that the common weasel attacks 
serpents, whose bites have no fatal effect upon it, has 
led him to the " belief that the blood of the weasel 
must in itself be an antidote for snake poison." Ac- 
cordingly, he proposes to inoculate various animals, 
which have been bitten by a venomous serpent, with 
the blood serum of a weasel. This proposal conforms 

exactly with the 
line of the diph- 
theria research 
which has recent- 
ly been complet- 
ed. As "an alter- 
native process" 
Mr. Ardeshir also 
proposes to " at- 
tenuate " the ser- 
pent virus. If we 
may use the ex- 
pression in this 
case, by inoculat 
ing the blood of 
animals with ser- 
pent virus, "and 
then constituting 
an extract for in- 
oculation into the 
blood of a human 
being bit by a ser- 
pent,'' provided 
the method is 
first shown to be 
successful on the 
lower animals. 
This looks like 
sound science ac- 
cording to Koch 
and his disciples. 
Koch's failure 
v/ith cholera does 
not intimidate 
Mr. Ardeshir, 
whose opinion is 
that the reason 
why we have not "an infallible cure for cholera is our 
failure in getting at tne root of this fell disease." 

♦«».». 

The milk of the Ii;!>;y|>tlan Buffalo. 
According to the researches of Messrs. Rappel and 
Richmond, of the Khedival Laboratory, Cairo, the milk 
of the Egyptian buffalo, or gamoose (Bos bubalus), pre- 
sents several characteristics distinguishing it from that 
of the cow, which may well be remembered by medical 
men who have to treat patients, especially infants, in 
Egypt or in other countries where this animal is com- 
mon. The amount of fat, as we learn from the Lancet 
of August 23, 1890, was found to be a good deal larger 
than in cow's milk, the percentage in the specimens 
examined varying from 515 to 7 35. The sugar, which 
appeared to be a hitherto undescribed variety, differing 
from milk sugar, was also found to be of larger amount 
than that in cow's milk, the average percentage being 
541. It is suggested that this sugar should be called 
tewfikose. The fat, too, was found to differ from that 
of cow's milk, containing minute quantities of sulphur 
and phosphorus, and yielding four times as much 
caproic acid as butyric acid, whereas in cow's milk the 
quantity of caproic acid is only double that of butyric 
acid. The milk also contained citric acid. 



The reduction in the price of commercially pure 
aluminum from $2 per pound to $1 has been announced 
by the Pittsburg Reduction Company. The price of 
the metal below 97 per cent and above 90 per cent 
pure, containing neither sulphur nor phosphorus, 
which is suitable for alloying with iron and steel, has 
been further reduced to 90 cents per pound. 
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Early History of Steam Navigation. 

At a recent meeting of the American Society of Me- 
chanical Engineers a chronological statement was read 
by William Kent of the several experiments in pro- 
pulsion by steam which were made before Fulton's 
time, with lantern views illustrating many of them. 

The following is an abstract of Mr. Kent's chrono- 
logical lecture on steamboat experiments down to the 
rime of Fulton. In it he gives due credit to all claim- 
ante of the honor of being the first inventor of the 
steamboat, arranging them in order of their dates. 

1543. — Spanish writers tell a somewhat apocryphal 
story of a boat of 200 tons moved by paddle wheels, 
built by Blasco de Garay. Part of the machinery was 
said to be a vessel of boiling water. Objection was 
made to this part of it on account of the danger of ex- 
plosion. No credence can be given to this story, as far 
as it has any reference to steam power. 

1621. — Witsen's treatise on shipbuilding, published 
at Amsterdam in 1621, has an engraving of what is 
called a Liburnian or Leghorn vessel propelled by pad- 
dle wheels turned by oxen. A reproduction of this en- 
graving is given in vol. xix. of the Meohanio'n Maga- 
zine. 

1651. — An English pamphlet, supposed to be by the 
Marquis of Worcester, contains an indefinite reference 
to what may have been a steam engine, and it was said 
to be capable of propelling boats. 

1690. — Denys Papin proposed to use his piston engine 
to drive paddle wheels to propel vessels. 

1707. — Papin applied his pumping engine to raise 
water to turn a water wheel, which in turn drove the 
paddle wheels of a boat. He drove a model boat in 
this way on the Fulda at Cassel. This was probably 
the first actual experiment in driving a boat by steam 
power. 

1736. — Jonathan Hulls took out an English patent 
for the use of a steam engine for propelling ships. 
There is no record of it having been carried into 
efffCt. 

1752. — Bei'iioiiilli obtained a prize from the French 
Academy of Science for the best essay on the manner 
of propelling vessels without wind. He proposed a set 
of vanes like those of a windmill (a screw propeller in 
fact) driven by either animal or steam power. He also 
proposed jet propulsion, or the driving of a vessel by 
the reaction of a jet forced out of her stern. About 
the same time Gautier proposed to use the Newcomen 
engine to drive paddle wheels. 

1760.— Gejievois, a Swiss, proposed to compress springs 
by steam or other power, and apply their efforts to pro- 
pel vessels. 

1763. — William Henri/, of Lancaster, Pa., went to 
England in 1760, and there became acquainted with 
Watt's engine, which was then new. He returned to 
America, and in 176o built an engine and put it in 
a boat fitted with paddle wheels on tlie Conestoga 
River. The boat sank on her trial. He built another, 
but nothing seems to have come of it. In 1783 he said 
to a German traveler : " I am doubtful whether such a 
machine will find favor with the public, as every one 
considers it impracticable against wind and tide." In 
1777 Robert Fulton, then twelve years old, visited 
Henry to study the paintings of Benjamin West, who 
had long been a friend and protege of Henry, and 
there he probably got his first ideas of steam naviga- 
tion. 

1770. — D'Auxiron. in France, prepared plans for 
adapting Watt's engine to propulsion, and in 1772 was 
granted the monopoly of the use of steam in river 
navigation in France for fifteen years, provided he 
should prove his plans practicable. 

1774. — D'Auxiron and his friends, Mounin and Jouf- 
froy, built a boat which, when near completion, sank 
at its wharf. D'Auxiron died before the boat was re- 
covered and completed. After his death his monopoly 
was turned over to Jouffroy, who consulted Perier, a 
distinguished mechanic. The latter built the boat on 
new plans, and it was tried in the Seine, but failed to 
develop speed, and Perier abandoned it. 

1776. — Jouffroy built a boat 14 feet long, 6 feet wide, 
with a Watt engine and a chain carrying duck-foot 
paddles. The 'paddles proved unsatisfactory and he 
adopted a paddle wheel, driven by a ratchet wheel 
motion by the piston rod of the engine. 

1783. — This boat of Jouffroy's was tried in public at 
Lyons, July 15, 1783, and is said to have been successful, 
but the French government declined to confirm to 
Jouffroy the monopoly on the ground that the experi- 
ment was not made at Paris. Jouffroy became dis- 
couraged and abandoned further attempts. 

1774. — James Rumsey. of Virginia, began experi- 
ments in steam navigation. 

1786. — Rumsey succeeded in driving a boat four miles 
an hour in the Potomac, Shepherdstown, W. Va., in 
presence of General Washington. He used the system 
of jet propulsion which had been proposed about thirty 
years before by Bernouilli. 

1787. — Rumsey obtained a patent for the State of 
Virginia. He wrote a treatise on the application of 
steam, and organized a Rumsey Society at Philadel- 
phia for the encouragement of steam navigation. He 
died in London in 1793 while explaining bis scheme to 



a London society. A boat of his was tried in the 
Thames in 1793 and made four miles an hour. 

1785. — John Fitch, who was born at Windsor, Conn., 
in 1743, and died at Bardstown, Ky., in 1798, in April, 
1785, conceived the idea of applying steam to locomo- 
tion on land, and a few days afterward was led to con- 
sider plans for applying steam to propulsion of vessels. 
In August he showed a model of his boat to Dr. Ewing, 
of the University of Pennsylvania, and in September 
presented a model to the American Philosophical So- 
ciety at Philadelphia. 

1786. — Fitch made experiments on a skiff, with a 
three-inch engine, driving paddles ; he besieged Con- 
gress and the Legislature of Pennsylvania for funds, 
but was unsuccessful. In the same year he was granted 
a patent for fourteen years by the State of New Jersey. 

1787. — Fitch raised $800, and in February began a 
boat of 60 tons, 45 feet long by 12 feet beam, with six 
oars or paddles on each side. The engine had a 13- 
inch cylinder. In May, 1787, a trial trip revealed some 
defects, which were corrected, and on August 27 of the 
same year a successful trial trip was made at Philadel- 
phia. Patents were obtained in Pennsylvania, New 
York, and Maryland. About the same time Fitch had 
a controversy with Rumsey concerning priority of the 
invention. 

1788-1790. — Fitch built larger boats, which ran regu- 
larly in 1790 between Philadelphia and Burlington, 
making as high as seven miles an hour. 

1791. — Fitch received a United States patent August 
26. 

1703.— Fitch went to France. The " Cyclopedia of 
Biography" says that he deposited his plans with the 
American consul at L'Orient, while he went to Lon- 
don. The consul showed his plans to Fulton, who was 
then in France, in whose hands they remained several 
months. Failing to get the privilege of building his 
boats in France, he returned to America in 1794. 

1796. — Fitch experimented on a ship's yawl, fitted 
with a screw, in the Collect Pond, N. Y. 

1798. — Fitch made a three-foot model boat at Bards- 
town, Ky. He committed suicide the same year. 

1787. — Patrick Miller, of Dalswinton, Scotland, ex- 
perimented with paddle wheels. 

1787. — James Taylor suggested the employment of 
steam instead of manual labor. This is denied, how- 
ever, by the son-in-law of Symington in a letter to 
Mechanic's Magazine, vol. xxviii., 1838, claiming the 
invention for Symington. 

1787-1788. — William Symington was employed by 
Miller to construct an engine for a new boat with two 
cylinders four inches in diameter. It was tried Octo- 
ber 14, 1788, and made five miles an hour. 

1789. — Symington built another boat for Miller De- 
cember, 1789 ; it made seven miles an hour. Miller 
then dropped the matter. He condemned Symington's 
engine as being "the most improper of all steam en- 
gines for giving motion to a vessel." 

1801. — Symington's third boat, the Charlotte Dun- 
das, built under patronage of Lord Dundas, was tried 
in 1802. Mr. Symington's son-in-law says {Mechanic's 
Magazine, vol. xix.) that in July, 1801 or 1802, Fulton 
visited Symington and made a trip on his vessel on the 
Forth and Clj'de Canal, and obtained his designs and 
ideas. This statement is shown to be untrue by letters 
of Fulton now in existence, which prove that Fulton 
never was out of France during either of these years. 

1802.— Symington's Charlotte Dundas, in March, 1802, 
towed two 70 ton vessels in the Forth and Clyde Canal, 
but the proprietors of the canal disapproved of them, 
fearing injury to the banks. The Duke of Bridgewater 
gave Symington orders for eight boats for his canal, 
but died shortly afterward, and the completion of the 
contract was thus prevented. Symington became dis- 
couraged and gave up in despair. 

1811. — Henry Bell, of Glasgow, who had seen the 
Charlotte Dundas, built the first passenger vessel in 
Europe. He was a loser by his venture, but the boat 
was a success. In 1815 he built several other boats, and 
his success was then complete. Symington beginning 
his experiments in the winter of 1787-1788, and trying 
his first boat October 14th, 1788, is clearly anticipated 
by John Fitch in America, who made his first experi- 
ment with a paddle-wheel boat driven by a steam 
engine in 1786, and his first public trial on August 22, 
1787. The Mechanic's Magazine, vol. xxviii., 1838, p. 25, 
credits Fitch with being an independent but second 
inventor, claiming Symington as the first; but it erro- 
neously states that Fitch did not begin his operations 
until 17S8. Between the time of Symington's second 
boat. 1789, and his third, 1801, much was done in 
America. 

1792. — Elijah Ormsby hmXt a small steamer at Nar- 
ragansett Bay, using an atmospheric engine and duck- 
foot paddles. It made three or four miles an hour. 

1798. — Nicholas Roosevelt is said to have built the 
Polacca, a vessel 60 feet long, with a 20-inch engine 
having a 2-foot stroke, which drove it eight miles an 
hour. Livingston and Stevens had induced Roosevelt 
to try their plans still earlier, they paying the expense 
of the experiments. Livingston used jet propulsion, 
and Stevens a screw. 

1798. — The State of New York gave Livingston the 



right to steam waters in the State for 30 years, if he 
should succeed, within 12 months, in producing a boat 
that should go four miles an hour. 

1803. — Livingston procured the re-enactment of the 
law in favor of himself and Robert Fulton, who was 
then experimenting in France. 

1791 — JbTiw /Siemens experimented on steamboats. In 
1789 he had petitioned the New York Legislature for a 
grant similar to that made to Livingston, and he stat- 
ed that his plans were then completed and on paper. 

1804. — While Fulton was in Europe, Stevens com- 
pleted a steamboat 68 feet long and 14 feet beam. 
This was a twin-screw boat. Its machinery is preserv- 
ed in the Stevens Institute of Technology, Hoboken, 
N. J. In May, John Stevens and R. L. Stevens crossed 
the Hudson River in this boat. 

1807. — John Stevens and his sons built a paddle- 
wheel boat, the Phoenix, which made its trial just too 
late to anticipate Fulton's successful trial with the 
Clermont. 

1808. — The PhcBnix went to Philadelphia by sea, be- 
ing the first steamboat to make a sea voyage. 

1804. — Oliver Evans built a combined wagon and 
steamboat called the " Oruktor Amphibolis." It was a 
flat scow with a five horse power engine. He propelled 
it up Market Street, Philadelphia, launched it in the 
Schuylkill, and sailed down to the Delaware. This 
was the first application of steam to carriage on land 
in America. Evans was the inventor of the high pres- 
sure engine, copied later by Vivian, Trevethick and 
others. He died, "poor, neglected, and broken 
hearted." 

V7%d. —Nathan Reid built a paddle wheel boat turned 
by a liand crank. He designed a steam boiler, the 
first vertical tubular boiler, in 1788, intending it to be 
used in steamboats. He does not appear to have made 
any successful experiments in steam navigation. 

1790.— Sarnuel Morey, Oxford, N. H., built a paddle- 
wheel steamboat and tried it successfully on the Con- 
necticut River. 

1791. — Rum.'iey, Fitch, Stevens, and Morey all ob- 
tained patents in 1791 for various methods of propel- 
ling vessels by steam power. 

1793. — Morey made a trip from New York to Hart- 
ford. He built a larger boat at Bordentown, N. J., in 
1797 and made a trip to Philadelphia. His funds gave 
out and he gave up his project. Fulton, Livingston, 
and Stevens met Morey in New York, but nothing de- 
finite is known of the dimensions of his boats or ma- 
chinery. 

1793. — Robert Ftllton (born at Little Britain, Lancas- 
ter County, Pa., 1765, died at New York, 1815) proposed 
plans for steam vessels, both to the United States and 
tlie British governments. In 1779, when only 14 years 
of age, he experimented with paddle wheels turned by 
hand on the Conestoga River. In 1802, while in France, 
he made drawings and a model of a side-wheel steam- 
boat. In 1803 he had a boat built by MM. Molar, Bor- 
del, and Montgolfier, on the Seine, and it made 4>^ 
miles an hour on its trial, August 9. The water tube 
boiler of this boat, known as Barlow's boiler, is still 
preserved in the Conservatoire des Arts et Metiers, in 
Paris. In 1804 Fulton ordered from Boulton & Watt 
an engine from his own plans, 3 feet in diameter and 4 
foot stroke. This engine was completed in 1806, and 
shipped to the United States, Fulton having preceded 
it. He immediately contracted for a hull in which 
to set it up. 

1807. — In 1807 the engine was fitted to the Clermont, 
the hull of which was 133 feet long, 18 feet wide, and 9 
feet deep, a far larger steam vessel than any hitherto 
constructed. In August, 1807, it made a successful trip 
to Albany, 150 miles, in 32 hours, returningin 30 hours. 
Its success was such that it soon afterward ran as a 
regular passenger vessel between New York and 
Albany, and the era of steam navigation was at last 
begun. In 1808 two new steam vessels, the Car of Nep- 
tune and the Paragon, each of which was nearly dou- 
ble the size of the Clermont, were built by Fulton. 

The Spanish story of 1543 has been settled by Mr. 
Botsford, who has shown that it had been investigated 
in Madrid in 1858, and that it w;a8 then proved that 
Blasco de Garay's boat had been moved by men se- 
creted in the hull. He has also disposed of Symington's 
claim bylshowing that if an unsuccessful experimenter, 
who abandoned his work in despair, is entitled to be 
ranked with Fulton, then Symington must give place to 
John Fitch, who both antedated him and more nearly 
reached success. But the higher honors must be given 
to Fulton, as the inventor, the engineer, and the suc- 
cessful business man by whose labors steam navigation 
became an accomplished fact. 



In connection with the equipment, for fire protec- 
tion, of woodworking establishments, Fire and Water 
recommends placing a gallon pail filled with fine sand 
within convenient reach of each workman employed 
where oiling and finishing. Thi.s practice might well 
be followed wherever there is a possibility of fire start- 
ing in oil or oil-.soaked materials. There is nothing 
which will squelch an oil-fed fire in its incipiency more 
quickly and effectually than sand ; and there are no 
afterclaps in the way of water damage, either. 
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Type-Setting JTIachlnes— Important Patent Decision. 

In the United States Circuit Court, New York, on 
March 11, Judge E. Henry Lacombe granted a pre- 
liminary injunction against the New York Typograph 
Company and others, representing the Rogers pat- 
ented type-setting machines, and in favor of the Na- 
tional Typographic Company and others, representing 
the Mergenthaler system. Strictly speaking, neither 
of the machines sets type, but type matrices are ar- 
ranged, by the fingering of a keyboard in proper 
order and position for the casting of a line of type, 
and the latter operation is automatically performed, so 
that bars or slugs, representing a line of type each, 
are the product of the machine. It can be readily run 
by an expert operator at a speed of four to five thou- 
sand ems per hour, equal to more than a column of the 
Scientific American. The Mergenthaler machine 
was fully described and illustrated in the SCIENTIFIC 
American of March 9, 1889, and August 9, 1890. Al- 
most the entire work of the New York Tribune has 
been done on this machine for more than six years 
past, and other daily papers in different cities are using 
it, to the exclusion of ty()e-setting in the ordinary way. 

In the Rogers machine the solid printing bar is cast, 
but the mechanism by which it is accomplished dlflfers 
in many respects from Mergenthaler's. Judge Lacombe 
in his decision holds : 

That the machines manufactured and sold by the 
defendants may be ligh ter, smaller, cheaper, more easily 
operated, and more efficient ; that they may be a de- 
cided improvement on the Mergenthaler machine, and 
may as such commend themselves more readily to the 
public ; that they are themselves patented, and that, 
if put in open competition with the earlier machines, 
they would prove more attractive to purchasers and 
users — each of which points is pressed with great force 
by the| defendants — is wholly immaterial if the com- 
plainants' main contention is a sound one, viz., that 
the Mergenthaler " linotype" is covered by a founda- 
tion patent ; that it embodies a combination wholly 
new in the printing art, which marks the first great 
step in advance taken for over 400 years, and which, 
though susceptible, as all new foundation patents are, 
of subsequent improvement, has yet demonstrated its 
ability, practically and efficiently, to perform the work 
which it was designed to do. If, upon the case now 
presented, it appears that Mergenthaler is a pioneer 
inventor, he is to be secured the fruits of what he in- 
vented and covered by his patent, even as against a 
subsequent inventor, who, though he may have greatly 
improved it, still uses the original invention which lies 
at the foundation of the art. (See cases cited in notes 
to Section 894, Robinson on Patents.) 

The product of the combination of machinery de- 
scribed In the patent and thus claimed is a line of type, 
cast in a solid bar, presenting on its printing edge any 
combination of letters and printer's marks which the 
operator may desire — produced automatically. By its 
use a great change is introduced in the printer's art, 
whereby the type-setting of single types is dispensed 
with, and the matter is set up from " slugs," or "bars," 
each containing, not a single letter, nor a single word, 
but any conceivable combination of words and figures. 
That such a change in the art is almost revolutionary 
seems to be practically conceded, the defendants in- 
sisting, however, that the merit of the invention which 
effected it| must be shared so largely with others, earlier 
in the field, that Mergenthaler can at most claim but 
an extremely small part of it for himself. Upon the 
papers, however, it appears that Mergenthaler was the 
first man who united in a single machine the instru- 
mentalities which, by means of the operation of finger 
keys, assembled, from magazines or holders, indepen- 
dent disconnected matrices, each bearing a single 
character, carried each individual character indepen- 
dently one by one to a common composing point, where 
they were placed in line, and were thereupon brought 
in contact with and closed the face of a mould, of the 
exact length of a predetermined line, into which 
mould, by the subsequent operation of the same ma- 
chine, molten metal was injected and a cast taken, 
which cast consists of a line bar of type metal, having 
on its printing edge any desired combination of charac- 
ters, and which is ready as it leaves the machine for 
imposition on the form. Some such combination was 
required to solve a problem with which inventors in 
the field of the printer's art had struggled for years, 
and there is not found in any of the earlier patents 
and methods which have been put in evidence by the 
defendants anything which fairly anticipates it. 

The patent which covers it may, therefore, be fairly 
considered a foundation patent, and its claim should 
be broadly construed. When thus construed, infringe- 
ment seems plain. Though there are differences in the 
form and structure of the intermediate mechanism, 
tending to simplicity and perhaps improvement, and 
in the form of the casting mechanism, still each of these 
mechanisms as it is embodied in the defendants' ma- 
chine performs the same function as the correspond- 
ing mechanism in the Mergenthaler machine, in sub- 
stantially the same way, and they are combined to 
produce the same result. The combination which is 
covered by the claim is the same in both. There is 



sufficient here to fortify the presumption of the patent, 
especially as there seems so little real question about 
either its validity or the infringement of the claim 
above quoted by defendants' machine. 

< I 1 I » 

EXPERIMENT IN SPECIFIC 6BAVITY OF FLUIDS. 

T. O'CONOR 8LOANE, PH.D. 

The illustration shows a very interesting experi- 
ment on the law of the specific gravity of liquids, 
which, simple as it is, presents a very good exposition 
of the phenomena brought out by the operation of 
this law. A strong solution of potassium bichromate 
in hot water is made in a test tube. By boiling the 
water and adding the salt as long as it dissolves, an 
exceedingly strong solution can be produced. It is 
then cooled. This cooling is best effected by placing 
the test tube in a beaker of cold water with its mouth 
upward in the regular position. As it cools, the bi- 
chromate of potash rapidly crystallizes from the su- 
persaturated solution, and the building up of these 
crystals is in itself an exceedingly interesting process 
to watch. When it has cooled, the experiment proper 
can be carried out. 

A beaker is filled with cold water. The test tube is 
next filled to the brim. It is closed with the thumb, 
and the mouth of the test tube is immersed in the 
water of the beaker and then released. The object is 
to prevent the admission of any air whatever. As 
soon as this is done, the bichromate of potash in what 
is now the upper end of the test tube begins to dis- 
solve. As it dissolves, it forms a solution heavier than 
the water, and pours in a stream down the lower side 
of the test tube, through the water, to the bottom of 
the beaker. It inevitably mixes more or less with the 
water surrounding the streams, but at the same time 
the course can be distinctly traced by holding the 




EXPERIMENT IN SPECIFIC GRAVITY OF FLUIDS. 

beaker against the light. At the same time a stream 
of clear water can be observed, rising along the upper 
walls of the test tube to supply the place of the heavy 
fluid escaping therefrom. It is easy to see that carried 
out with the proper tank and a small test tube, this 
experiment would form an admirable illustration for 
projection by the magic lantern. 

The same experiment has its useful application. 
The principle is used in the laboratory for dissolving 
the melted mass from sodium carbonate fusions, as in 
the analysis of iron ores, etc. For cleaning out bat- 
tery jars, in which very hard crystals of chrome alum 
often form, or for dissolving the same crystals in bot- 
tles in which battery solutions which are partially ex- 
hausted have been kept, the same method is applicable. 
By a little manipulation the battery jar or bottle can 
be inverted in a bucket of water, itself being full. It 
is well to support it on a couple of bricks, or by other 
means, as far above the bottom of the bucket as 
possible, in order to admit of the free escape of the 
strong solution thus formed. An inclined position, as 
favoring the regular ascent and descent of the two 
columns of liquid, is also to be recommended where the 
process is practically applied. Crystals quite irremov- 
able by ordinary means can thus be dissolved, and the 
bottle or jar saved. Sometimes several hours are re- 
quired, and it is also well to renew the water in the 
bucket or other receptacle. Care must be taken to 
admit no air. 



Canal KnterpriMOw. 

Up to December last, over $4-5,000,000 had been ex- 
pended on the Manchester ship canal, to provide an 
adequate waterway to the ocean from this great manu- 
facturing center of the north of England. It is now 
found that about $30,000,000 more will be required to 
complete the work, which is a good deal larger sum than 
the canal eompany can command, and the city of Man- 
chester has been asked to extend its credit to the en- 
prise to the amount of $15,000,000, the outside pub- 
lic having failed to subscribe for debentures to form a 
first charge on the propeicy. The work has been 
somewhat interfered with during the winter, but is 



now being energetically pushed forward at many 
points. A committee of the Manchester corporation 
has advised the giving of the required assistance to 
the enterprise. 

The constrnctors of the ship canal across the Isth- 
mus of Corinth appear to have met with unexpected 
difficulties. This company was reorganized in 1889, 
and great preparations were then made for pushing 
the work, workshops being erected along the line and 
an adequate plant provided. It is now stated, how- 
ever, that sufficient slope was not given to the argilla- 
ceous banks, and that it has been necessary to protect 
large sections with solid masonry. The section to be 
cut being frequently as much as 350 feet vertically, it is 
now apparent that the amount of earth to be removed 
will be enormously in excess of what had been con- 
templated, or the canal will have to be protected 
throughout its whole length with solid masonry — in 
either case greatly increasing the cost. 



Although it would seem that the Panama Canal is 
now quite dead, there yet appear to be people in 
France who entertain hope of a revival of the pro- 
ject in some form. One scheme to this end is that of 
M. Amed^e Lebillot, who proposes to connect the two 
unfinished portions of the canal by means of a ship 
railway, the work to be completed in three years at a 
cost of $50,000,000. The locomotive it is proposed to 
use on this railway is in the form of a ship's cradle 
having propelling mechanism in the interior, the cra- 
dle to be sunk under the vessel, draw it out of water, 
make the journey overland in two hours, and as 
promptly float the ship in the other section of the 
canal. 

In spite of the disaster that has overtaken the work 
at Panama, there is every reason to feel encouraged 
by the progress that has been made at Nicaragua. 
The latter route was equally open to the French 
engineers, and it is safe to say that, with half of 
the money which has been irretrievably sunk at 
Panama, they might by this time have had in suc- 
cessful operation a practical ship canal for the largest 
vessels through Lake Nicaragua to the Pacific Ocean. 
Ex Senator Warner Miller, President of the Nicaragua 
Canal Construction Co., with several engineers and 
other assistants, sailed from New York for Nicaragua 
on March 14. Only about four million dollars have now 
been expended upon the work, but very substantial re- 
sults are apparent in the opening of a safe harbor at 
(rreytown, the clearing away of the route and the con- 
struction of a railway on the line to the principal 
" divide," with the erection of workshops and the pro- 
viding of all necessary facilities for an energetic attack 
upon the main difficulties of the undertaking. 

The engineers estimate the cost of the whole work at 
$65,000,000, but Mr. Miller places it at about $100,000,- 
000, with interest accruing during construction. The 
projectors hope, as do the Foreign Affairs Committee 
of the United States Senate, that the government will 
become interested to the extent of guaranteeing the 
bonds of the company at a low rate of interest, thus 
keeping the control of the canal in American hands, 
but they have no distrust of their own ability to pro- 
vide all the funds necessary, and are not delaying the 
construction to wait for government assistance. Mr. 
Miller has a high reputation as a capable and success- 
ful business man, and he has entered upon this enter- 
prise as a practical project, to be worked out by do, 
lars and cents, in the full confidence that the invest- 
ment will be a good paying one to all who put money 
in it, as well as of high importance in the development 
of American commerce. 



Among other important canal projects, one which 
of late attracted considerable local attention is the plan 
for a water connection of Pittsburg with Lake Erie. 
The route has been several times surveyed, but the ex- 
act course which would be most practical has not yet 
been fully determined. The matter was recently re- 
ported upon by a Pennsylvania State commission, and 
the cost of such a canal was put at $37,000,000. Pitts- 
burg is now using such large quantities of Lake Supe- 
rior ores that the railroad freights have become a large 
item in her iron and steel manufactures, and the com- 
petition of Southern iron producers has become so sharp 
that every possible economy must be studied or Pitts- 
burg will be in danger of losing her established pres- 
tige in this branch of industry. It is figured that the 
construction of this canal would reduce the cost of 
transporting ore to Pittsburg from Lake Superior by 
about two dollars a ton. 

♦ I » . ♦ 

High Places.— The highest place in the world re- 
gularly inhabited is stated to be the Buddhist monas- 
tery Halne, in Thibet, which is about 16,000 feet above 
sea level. The next highest is Galera, a railway station 
in Peru, which is located at a height of 15,635 feet. Near 
it, at the same level, a railway tunnel 3,847 feet in 
length is being driven through the mountains. The 
elevation of the city of Potosi, in Bolivia, is 13,330 feet ; 
Cuzco, Peru, 11,380 feet ; La Paz, Bolivia, 10,883 feet ; 
and Leadville, Colo., 10,200 feet. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Rotary Engine.— Willis and Lyman 

Carter, Spokane Falls. Washington. In this engine the 
main shaft has central bores extending from each end 
to an openin? in a central crank portion of the shaft, 
upon which a compound cylinder is mounted, in con- 
nection with various novel features, whereby it is 
designed the engine may be run at high speed, will be 
evenly balanced, and very durable, while generating 
power with a. small amount of steam. 



Rallivay Appliances, 

Car Axle Box. — William Cross, 

Winnipeg, Canada. By this invention the bearing 
block has a pendent tapered front end forming side 
passages for the lubricant, while the tallow box has a 
bottom outlet in front of the block and directly over 
the cross bar, being an improvement in that c lags of 
boxes in which the journals rotate iu contact with a 
liquid lubricant held in the bottom of the boxes. 

Train Order Annunciator. — 

Leonard T. Crabtree, Oconto, Wis. This invention 
provides a device designed to prevent the operator from 
receiving train orders on a telegrai)h niptriiment until he 
has net a trainorder signaUng device for display on the 
track, and to insure the exhibirion of the signaling 
device while the operator has an order for an approach- 
ing train, the registration bt-ing such that each train 
conductor will be enabled to ascertain without inquiry 
if one or more orders are awaiting his arrival. 



MeclianieaK 

Cutting Tool.— Richard Gabel, Dres- 
den, Germany. This tool has an internally threaded 
open rear end and a centrally apertured front, with 
centrally apertured cutting and centering plates held 
spaced apart at its front, and is adapted for use as a 
mandrel or spindle head upon turning lathes, drill 
making machines, etc., or as a hand implement for 
c'jtting or shaping material under rotation. 

Cop Spindle for Reels. — Isaac 

Walker, Philadelphia, Pa, This is an improvement in 
spindles used in a reel to hold the cop while the yarn is 
drawn off to form a skein, and providosmeans whereby 
the cop tube will be held in firm engagement with the 
spindle uciil all the yarn has been reeled off, thus pre- 
venting waste. 

Can Capping Machine. — Mathias 

Jensen, Astoria, Oregon. A conveyer is mounted to 
swing vertically and longitudinally to carry the can 
body forward to a stationary bed mould, while a clamp- 
ing mould actuated from the arm is adapted to clamp 
the can body on the stationary beil mould while the 
caps are forced on to it sends, thus automatically apply- 
ing the caps on a certain class of can bodies. 



■Electrical. 

Electric Door Opener. —Louis 

Bates, Jersey City, N. J. This invention is designed 
to improve door openers where a pivoted latch is em- 
ployed, which is held in closed position by a pawl that 
is pressed forward by a spring and adapted to be forced 
out of engagement with the pivoted latch by an arma- 
ture-controlled electro-magnet. 

Cornstalk Harvester. — Peter S. 

Lundgren, Marysville, Kansas. This is a machine to 
be operated by two men and a horse drawing the ma- 
chine between the rows, the stalks being cut from two 
rows at the same time, the machine being simple in 
construction and effective for its purpose. 

Draught Equalizer. — Thomas 

Thompson, Townsend, Montana. This is a device es- 
pecially adapted for use in connection with mowinr^ 
machines, and is designed to lighten the work for the 
team, being so constructed that as the machine is movGcl 
forward the draught bar will exert sufficient forward 
pressure on the rear edge of the finger bar to overcome 
any tendency toward a side movement, thereby holding 
the finger bar always at a right angle to the tongue and 
the tongue straight with the team. 



and a grate to receive the garbage, the grate being 
about as high as the grate bars of one fire box and ex- 
tending partly over the grate bars of the other fire box, 
the furnace effectively burning wet or dry garbage. 

Globe Holder. — Howard R. Burk, 

New York City. A series of springs is secured on a 
frame and adapted to press on the globe, arms extend- 
ing from the springs to form convenient handles, the 
device being readily applicable to a gas or other fixture 
to permit of conveniently attaching or detaching the 
globe and securely holding it in place. 

Starch Table.— John A. Ostenberpr, 

Des Moines, Iowa. This is a continuous automatic 
device for use in the manufacture of starch to recover 
the starch from the water or alkaline solutions, a tube 
supplying the starch liquid to an annular table with 
raised edges, a scoop lifting the starch from the table, 
a conveyer removing the starch, and a discharge pipe 
carrying off the water, thus saving manual labor and 
avoiding the difficulties of the old system. 

Educational Appliance, — Adolph 

F. C. Garben, Hoboken, N, J. This is a readily mani- 
pulated game board or chart in which examples in 
arithmetic may be performed with precision and ease, 
the board having vertical channels whose lower ends 
are connected by a transverse channel, an outer storage 
channel, and numeral buttons sliding in the channels. 

Treating Sewage. — Charles W. 

Chancellor, Baltimore, Md, This invention covers an 
improvement on a formerly patented process and ap- 
paratus of the same inventor for discharging solid and 
liquid matters from the soil pipe under u column or bed 
of water, separating continuously the solid matters in a 
sealed receptacle, and filling the supernatant fluids, 
putrefactive fermentation of the solids being prevented 
by exclusion of air, and the formation of deleterious 
gases avoided. 

Typewriting Machine.— Audley E. 

Harnsberger, Staunton, Va. This machine has two 
type wheels, a letter and a character wheel, and a 
shifter, whereby three kinds of letters or characters 
may be operated by one set of key levers, with other 
novel features, the machine being compact in form and 
designed to be easily manipulated, while it is less ex- 
pensive than the machines most commonly used, and 
presents a key board that is simple in arrangement and 
easily comprehended. 

Draughting Instrument. — Robert 

L. Barnhart, Pittsburg, Pa, This is an instrument de- 
signed for use in the offices of architects, civil engineers, 
etc., for drawing machines and elevations and plotting 
contours of ground, the instrument having different 
scales and being readily adjustable for a considerable 
variety of work. 

Cardboard Machine. — John Mc- 
Coy, York, Pa. As cards are ordinarily made by past- 
ing two or more layers of paper together, this invention 
provides a machine for easily and effectively perform- 
ing such work, comprising paper supports, pressure 
rolls, tension devices, and driers, the machine being 
designed to unite linen, cotton, or other cloth with the 
paper when so desired. 

Horseshoeing Rack. — Samuel M. 

Martin, Sidney, Ohio. This is an adjustable device 
adapted to fit all sized animals, to hold any part of the 
animal in any desired position, as may be most conve- 
nient for the operator, while relieving the animal of 
all strain, a supporting rack being suspended from a 
scaffold, in connection with a transverse shifting bar 
and rope and pulley attachments. 

Cuspidor. — Charles L. Beers, Scran- 
ton, Pa. This invention provides a reversible bowl 
beneath which is arranged a discharge trough, a source 
of water supply being arranged to wash against the 
bowl when inverted, in connection with devices for re- 
versing the bowl and turning on the water supply. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



jTIiscellaiieoiiK. 

Thermometer for Sad Irons. — 

August Nlcolau-, New York City, A thermostat bar, 
formed of two parallel strips of metal expanding un- 
equally, is attached to the sad iron, and one section is 
connected to a movable pointer, which is operated by 
the flexing of the bar to indicate by means of a dial 
whether the iron is sufficiently heated, or cold, or too 
hot to do proper work. 

Hydrant. — William R. T h r o p p, 

Trenton, N. J, This is an improvement for a hydrant 
such as ordinarily used by the fire department of towns 
and cities, the vertically movable valve stem having a 
collar loosely mounted on its lower end, and a socket 
aligning with the valve stem to hold the collar from 
turning, the valve being easily controlled and there 
being no danger of the hydrant being frozen up and be- 
coming inoperative. 

Dental Service Stand.— Walter E. 

Warner, Brooklyn, N. Y. This is an improvement in 
stands adapted for use by a dentist, and is designed to 
hold a drinking glass and spittoon in convenient posi- 
tion for use, the invention covering various novel 
features. 

Sash Holder. — Albert Ayers, 

Rahway, N. J. Combined with a spring-pressed plug 
is a rod having at its outer end a rack received by a 
slotted plate, there being pivoted in the plate a handle 
having teeth to fit the rod rack, with other novel 
features, the device being easily applied to a window, 
and designed to firmly hold it in any desired position. 

Garbage Furnace. — Alexander 

Brownlee, Dallas, Texas. This furnace has a chamber 
with feed openings in its top, a fire box'ateach end and 
in different planes, a sand box between the fire boxes, 



concluding the series. It is beautifully printed and 
very fully illustrated. Prof. Egleston's standing in 
Columbia College and his many years' familiarity with 
the work done in different parts of America give his 
work a peculiar value. Of course, it is impossible to 
review so extensive a work in the space allotted it in 
this column. So we can do no more than to recommend 
it to all progressive metallurgists. 

Spinning Tops. With numerous illus- 
trations. By Professor John Perry. 
London: Society for Promoting 
Christian Knowledfje. New York : 
J. B. Young & Co. 1890. Pp. 136. 
Price $1. 

A very pleasing addition to the well known "Romance 
of Science Series " is presented in this book. The 
subject of top spinning is of fascinating interest to two 
classes of observers, the boy and the advanced scien- 
tist. Prof, Perry treats his subject in a very popular 
way and shows its applicability to explaining some of 
the most recondite laws of nature, notably those of 
polarized light. 

Soap Bubbles and the Forces which 
Mould Them. By C. V. Boys. Illus- 
trated. {Publishers as above.) 1890. 
Pp. 178. Price $1. 

Mr. Boys has won a world-wide reputation by his ex- 
quisite skill in handling and operating with the 
minute forces of nature. His lectures on soap bubbles 
have met with great appreciation, and it seems none 
too soon to have them presented in book form. The 
numerous illustrations and the elaborate explanations 
of manipulations give the work interest for young and 
old. We feel that it deserves special recommendation to 
our readers. 

Dynamos and Electric Motors, and 
All about Them. By Ed ward 
Trevert. Illustrated. 1891. Bubier 
Publishing Co., Lynn, Mass. Pp. 96. 
Price 50 cents. 

The subject of dynamo and motor construction for 
amateurs is treated of in this little work. The descrip- 
tions are entirely practical, little or nothing in the way 
of calculations being given. One of the cleveiest 
things in the book is the motor with field magnets 
made out of gag pipe. 

^"Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. 



NEW BOOKS AND PUBLICATIONS. 

Wedding's Basic Bessemer Process. 
Translated from the German by Wil- 
liam B. Phillips and Ernst Prochaska. 
New York : Scientific Publishing 
Company. 1891. Pp. v, 224. Price 
$3.50. 

This excellent work goes into the details of the Bes- 
semer steel process from a largely Contmental stand- 
point. Its numerous plates and illustrations elucidate 
the text, and it contams large numbers of analyses 
and physical tests, and various formulas and tables of 
dimensions. Thoroughness ij* everywhere conspicuous. 
The utilization of the slag is treated of in a short 
chapter, and among the results of the process dephos- 
phorization in the open hearth process, the natural 
sequence of the Bessemer process, is spoken of. 

Maximum Stresses under Concen- 
trated Loads, Treated Graphi- 
caIjLY. By Henry T. Eddy. Illus- 
trated by twenty-one figures in text 
and one folding: plate. Reprinted 
from the Transactious of the Ameri- 
can Society of Civil Engineers. May, 
1890. New York : D. Van Nostrand 
Company. 1890. Pp. vi, 100. 

This useful work introduces a new graphical method 
for determining what position loads upon bridges must 
have in order to produce the greatest stress. A class of 
polygons or curves, which the author has named 
reaction polygons, is utilized for the method. 

The Metallurgy of Silver, Gold, 
AND Mercury in the United 
States. By Thomas Egleston. In 
two volumes. Vol. IT. Gold and 
Mercury. John Wiley & Sons, New 
York. Offices of Engineering, Lon- 
don. 1890. Pp. XV, 920. Price $7.50. 

This is the second volume of Prof, Egleston's great 
work, and is devoted to gold and mercury, thereby 



SCIENTIFIC AMERICAN 

BU ILD I NO EDITION. 

MARCH NUMBER, -(No. 65.) 

TABLE OF CONTENTS. 

1. Plate in colors showing the residence of P. H. 

Hodges, at Stratford, Conn, Perspective view, 
floor plans, etc. Cost complete $8,000. 

2. Handsome colored plate of an elegant residence in 

Riverside Park, New York City, Floor plans, per- 
spective elevation, etc. Cost $30,000. 

3. Residence at Bridgeport, Conn. Perspective view, 

floor plans, etc. Cost about $7,000. 

4. Handsome residence of Mr, F, Chamberlain, at Hart- 

ford, Conn. Francis H. Kimball, of New York 
City, architect. Floor plans, perspective eleva- 
tion, etc. Cost $60,000 complete. 

5. Illustrations of two attractive semi-detached houses 

erected for Mr. A. L. Pennock, at Philadelphia, 
Pa, Floor plans and perspective. Approximate 
cost $15,000 each. F. U. Beal, New York, 
architect. 

6. Floor plans and photographic view of a residence at 

Edgecombe Court, Chicago, III. Estimated cost 
$5,400. 

7. A pillar cottage erected for Mr. G. W. Childs, at 

Wayne, Pa, Cost $6,000 complete. Perspective 
and floor plans. 

8. Handsome residence at Hartford, Conn., W. B. 

Tubbey, architect. New York. Cost $19,000 com- 
plete. Floor plans and perspective. 

9. Two floor plans and photographic view of an attrac- 

tive residence at Austin, Chicago, 111. Estimated 
cost $7,000. 

10. A very convenient and attractive suburban cottage 

of modern design, erected for Mr. E. W. Given, 
at Mont Rose, Orange, N. J, Cost $5,500 com- 
plete. Messrs, Rossiter & Wright, architects. 
New York. Floor plans and perspective. 

11. Residence at Alexander Avenue, Buena Park, 

Chicago. Estimated cost $5,1(00 complete. Plans 
and photographic view. 
1'2. Photographic perspective view of the residence of 
Mr. Frank Crowell, Minneapolis, Minn. F. E. 
Joralemoii, architect, 
13. Miscellaneous contents : Preserving smoke pipes 
from rust.— Door hanging, illustrated with 6 
figures.— Safe construction of buildings, illustrat- 
ed with 5 figures.— Improved blind slat planing 
machine, illustrated. — Seamless copper house 
boiler, illustrated. — Best quality of roofing tin 
plate —Blower engines of the Galena. — An effi- 
cient sandpapering machine, illustrated, — The 
" Hero ■" spring hmge, illustrated.— The Duplex 
joist hanger. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullnesi, Richness, Cheapness, and Convenience 
of thlB work have won for it the Larsebt Cibcui-ation 
of any Architectural publication in the world. Sold bj 
all newBdealerB. 

MUNN & CO.. PUBLISHERB, 

361 Broadway, New York. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion : about eight words to a line. 
Advertisements must be received at publicadon office 
as early as Thursday morning to appear in next issue. 



For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 
Preeaes & Diea, Ferracuie Mach. Co., Bridgeton. N. .1, 
Barrel, Keg, and Hogshead Machinery. See adv.p.l89. 
For best hoisting engine. J. S. Mundy, Newark, N. J. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 155 machines in satisfactory use. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Lai^bt and Canal Sts., New York. 

Drop Forgings. Bronze Forgmgs. Upward of 3,000 
different articles. Billings & Spencer Co., Hartford, Conn, 

" How to Keep Boilers Clean." Send your address 
for free 96 p, book. Jas. C. Hotchkiss. 120 Liberty St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys, Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers. Alter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S, Carr Co.. 138 and 140 Centre St., New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

The Dwight Slate Machine Co., of Hartford, Conn., 
make the most extensive line of hand, foot, and auto- 
matic feed drills for liRht work, H in. holes and less. 1891 
catalogue free. 

A widely known house of unquestioned responsibili- 
ty and exceptional facilities for introducing new articles 
in all parts of the United States, would accept agency for 
a flrst-class mechanical device adapted to popular use. 
Address, with full particulars, P, O. Box 3286, New York. 

^P~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &, Co.. 361 Broadway, 
New York, Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Reterences to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

SpecfaB "Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ininerals sent for examination should be distinctly 
marked or labeled. 



(2903) H. K. G. asks : 1. What is the 

composition of the cement used to repair rubbers ? A. 

a. Masticated caoutchouc 10 parts. 

Chloroform 280 '* 

b. Masticated caoutchouc 10 '* 

Resin 4 " 

Venice turpentine 2 *'■ 

Oil of turpentine 40 *' 

Meltthecut-upcaoutchouc and resin together before po- 
lution b, add the Venice turpentine and then dissolve. 
Mix both solutions. Dip a piece of cloth in the solu- 
tion and apply to surface, previously brushed over with 
cement, 2. Please give also a receipt for a leather ce- 
ment. A. Bisulphide of carbon solution of gutta percha. 
See ""Rubber Hand Stamps and the Manipulation of 
India Rubber," $1 by mail. 

(2904) H. C. O. sends photos, of a fine 

optical lantern made from suggestions obtained from 
" Experimental Science," also a successful home-made 
cycloidotrope constructed at a small expense. He also 
sends a photo, of a lantern experiment representing a 
volcanic eruption in full blast. The apparatus consiwts 
of a glass tank with a crater projecting down into it. In 
the crater are inserted two drop tubes, one containing 
aniline red, the other black, Bydexterousmanipulation 
the jets of red and black are ejected with fine effects. 

(2905) R. S. F, and A. E. S.— The fol- 
lowing is an excellent hair tonic: 

Quinine 5 erns. 

Cantharides 1 dchm. 

Alcohol 3 oz. 

Apply morning and evening. Also see Supplement 
No, 388 for an excellent paper on hair hygiene, 10 cents 
by mail. 

(2906) W. L. S. asks how a circular open- 
ing three inches in diameter may be made in the center 
of a plate of glass ten by ten. A. With a good diamond 
make a circular cut in the glass of the diameter of the 
hole, then within it make a number of circular cuts 
By dexterously hammering the glass at the center of the 
circle, the break may be started. After this the re- 
moval of the remainder is comparatively easy. 

(2907) C. P. R. asks : A leather bellows 

is closed and placed 10 feet under surface of water; bel- 
lows is of proper size to displace 1 cubic foot of water 
when opened 8 inches wide; a % inch tube runs from 
surface into bellows. What force will be required to 
open bellows, it taking air through the ^ inch tube? 
A. The area of the bellows will be ^V'^Slfi square 
inches. The pressure due to a column of water 
ten feet high is about 4-35 pounds. 4-35x216=939-6 
pounds. As it opens the pressure will diminish about 
7*83 pounds per inch of opening. 
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(2908) W. P. N. asks : Would you please 

oblige me by publishing a recipe for the cure of 
catarrh? A. Take equal parts of salt, soda bicarb., 
and borax. Mix them thoroughly. Uhg saltspoonful of 
mixture to cup of warm water. Always have the water 
warm. Gargle and snuff up the nose three or four 
times daily. Better consult a good specialist. 

(2909) R. A. M. asks : A solid floats at a 

certain depth in a liquid when the vessel which con- 
tains it is in air; if the vessel be placed in a vacuum, 
will the solid sink, rise or remain stationary P A. The 
weight of the water would remain unchanged in a 
vacuum, consequently the floating body would behave 
as if the water were under atmospheric pressure. 

(2910) H. L. B. asks: Is there anything? 

that will eradicate smallpox pits without injury to the 
skin ? If so. what is it ? A. No. There is nothing; the 
connective tissue is destroyed and it cannot be replaced. 

(2911) J. L. S. asks : What will kill the 
odor of camphor dissolved in alcohol? A. Any essen- 
tial oil will tend to destroy the odor— bergamol, laven- 
der, etc. 

(2912) Old Subscriber asks : I have some 

old engravings that are stained and spotted by age and 
dampness. How can these stains be removed without 
iniuring the pictures? A. Immerse them in javelle 
water of solution of chloride of lime. Wash off in clear 
water and immerse in a solution of hyposulphite of 
Boda. Use first solution as weak as possible consistent 
with efficacy. 

(2913) W. F. writes : I aru very badly in 

want of a recipe for making in quantity avery quick- 
drying solution of either gum arabicor dextrine, to be 
quite free from unpleasant taste or smell when either 
wet or dry. A. Water 5 parts, alcohol 1 part, acetic 
acid 1 part, dextrine 2 parts. 

(2914) H. L. N. asks (1) how to make a 

marking ink, either blue or black, without the use of oils, 
to be used principally for marking sacks. A. An ex- 
cellent medium is solution of 20 parts shellac in strong 
borax water (borax 30 parts, water 300 parts). Use any 
desired pigment. Dissolve borax and shellac by heat. 
An.aniline coloring may be used. 1 part coal tar, 1 part 
benzine, and one-tenth part lampblack is also used. 2. 
How can I make a cheap paste that, will make labels 
stick to smooth tin cans? A. Fresh solution of gum 
tragacanth is good. Also see Scientific American, 
vol. 63, No. 15. 

(2915) P. C. Manufacturing Co. asks: 

Can you give us a receipt for preventing paste made 
from flour from foaming while being agitated or stirred 
up by machinery ? A. It is almost impossible to ad- 
vise anything effectual. Vapor of ether might do some 
good. 

(2916) J. B. W. asks for a liquid that 

will have no injurious effect on phosphorus and will 
not freeze readily. A. Use a strong solution of cal- 
cium chloride or sulphate of soda. 

(2917) W. H. L. writes for a receipt for 

making mucilage such as put up for sale in bottles. A. 
See queries 2913 and 2914. Plain solution of gum arable 
in water just perfumed with oil of cloves is an excellent 
mixture. 

(2918) Gr. M. P. asks for receipts (1) for 

cleaning and polishing marble such as marble top stand 
tables, bureau tops, etc. A. Brush off the marble and 
apply following: X pound whiting, i^ pound soft soap, 
1 ounce washing soda,a piece of blue vitriol the size of a 
walnut. Rub over the marble and let it stand 24 hours, 
then wash off and polish with a piece of flannel. To 
remove stains use a mixture of 1 ounce ox gall, 1 gill of 
'ye* 114 tablespoonfuls of turpentine, made into a paste 
with pipe clay. Apply as above. For oil stains use 
perfectly dry clay saturated with benzine, and applied 
over the spot and allowed to stay for some time, 2. For 
cleaning and polishing furniture. A. Dissolve 4 ounces 
best shellac in 2 pints 95 per cent alcohol, add 2 pints 
linseed oil, 1 pint turpentine, mix and add 4 ounces ether 
and 4 ounces ammonia, mix, shake before applying. 
Use a sponge. 3. For cleaning and polishing ivory, 
such as piano] keys, etc. A. For piano keys use the 
finest crocus or whiting. You cannot whiten them ex- 
cept by special treatment, such as exposure under tur- 
pentine to the sun's rays. 4. For taking all kinds of 
stains, etc., out of fine clothing. A. Use benzine. Ap- 
ply in a circle around the spot, and work into the cen- 
ter and sponge off. 

(2919J J. B. V. asks (1) how to make 

blue print paper. What are the formulae used ? A. See 
our Supplement, Nos. 585,741, 514, 584, and 714. 2. 
Can dextrine be made from starch with the use of 
water alone ? If so, how, or how can it be made with- 
out diastase? 2. No. Starch is boiled with a weak acid. 
3. How may a bottle be cut off near the bottom without 
injuring the rest of the bottle ? A. File a notch, start a 
crack with a red hot poker, and lead it around. 4. What 
is the formula for the liquid used in mixing gold paint, 
bronze, gilding, etc. ? A. Use copal varnish or linseed 
oil.and liquid drier. 5. Can you give me a formula for 
a mucilage that I can stick paper to tin with ? A. Use 
gum tragacanth. Also see Scientific American, No. 
15, vol. 63. 

(2920) F. G. asks : Kindly give the re- 
cipe for putting gold leaf letters on leather. A. The 
cover is first washed with clear gum water. The parts to 
be gilded are then coated twice with white of egg beaten 
into a froth and allowed to subside into a clear liquid. A 
little ammonia may be added. To gild, spread a leaf of 
gold on the gilding cushion with a knife, and blow it flat, 
then cut it into strips about one-fifth inch wide. Heat 
the tool until it is just hot enough to fizz under the wet 
finger; if it sputters it is too hot and will burn the lea- 
ther; touch its edge with a rag slightly moistened with 
sweet oil, and with the same rag rub over the part of the 
book to be gilt. Roll the tool softly on the strips of 
gold, which will adhere to it. and when enough is taken 
up, roll it with a heavier pressure along the places to 
be gilt, and the gold will be transferred to the leather, 
the excess being wiped away with a soft rag. 

(2921) W. McP. F. writes : I have in my 
possession a certificate of memberebip ieaued by Ute 



"Society ot the^Cmcinnati " to my paternal grandfather. 
It was signed, I imagine when issued (in the eighth 
year of the independence of the United States), by the 
President and Secretary. Both names are becoming ob- 
literated by the gradual fading of the ink. *' J. Knox " 
is quite indistinct now. Is there any means by which 
partial restoration may be effected, or is there any way 
of arresting the entire disappearance of the signatures ? 
A. We can only advise careful painting over the signa- 
tures with a solution of tannic acid in water. This you 
should try on a very small portion of the signature first, 
applying it with a small sable or camel's hair pencil, 

(2922) P. J. L. asks (1) how to take the 

smell out of kerosene, say a gallon at a time. A. Agi- 
tate with a perfectly cold solution of bichromate of 
potash m oil of vitriol ; after standing decant, wash with 
weak soda solution, then with water and decant. 2. 
How to make vaseline ? A. It is obtained by distilling 
off the lighter portions of petroleum and purifying the 
semi-solid residue. It is described in the U. S. Dispen- 
satory. 3. How to make camphorated oil in small 
qnantities. A. Dissolve 3 ounces camphor by heat in 
one pint of olive oil. 4. Have you any book or printed 
descriptions giving full details? A. We know of no 
book treating of above subjects. 

(2923) I. J. A. asks : Please inform me 

what paste I can use to stick photographs on concave 
glasH for the purpose of painting them, after making 
them transparent with oil. Common starch used to do 
it, but now I fail to make them stick, as they seem to 
shrink and pull off before putting oil on. A. Try fresh 
thick solution of gum tragacanth or the " paste that 
will stick anything," described in the Scientific 
American, vol. 63, No. 15. 

(2924) A. H. Gr. asks : 1. Please state 

how a guitar or violin is taken apart (top or bottom off). 
If steamed, what would be the proper way to proceed ? 
Please state also how the tail piece or piece that the 
strings are fastened in on the guitar may be removed. 
A. Never apply steam, as you may ruin it. Use a rather 
blunt short table knife. Start the belly off, by forcing 
the knife in between side and belly at one of the inner 
bouts, then do same for upper and lower bouts, and 
finally go all around it. At the neck two short cuts at 
right angles have to be made. It can then be pulled off. 
The back is never removed. As regards the guitar, you 
may pry off the string piece, but it is risky. All this 
work should be done by an expert, us there is every 
chance of spoiling the instrument. 2. Please name a 
few oils other than lard oil and cod liver oil, that are 
cheap and of a white or creamy color. It matters not 
whether thick or thin, as long as it is of a very light 
color or pure white. A. You apparently confuse oils 
with emulsions. None of the oils you name are white 
or creamy. 3. What will entirely dissolve gum traga- 
canth ? A, For ordinary purposes water comes the 
nearest. A strong solution of borax in water might act 
better. 

(2935) C. S. M. asks : Can you tell me 

whether there is any metallic solution that could be 
used to coat over the surface of an electrotype wax 
mould, which would insure the deposition of copper 
thereon as thoroughly as the plumbago now used for 
that purpose ? A. Nitrate of silver, to be reduced by 
exposure to phosphorous or other vapor, can be used. 
Thus the articles may be dipped in a solution of nitrate 
of Jsilver in alcohol. The solution must be saturated. 
The objects are then exposed under a glass shade or 
bell jar to the vapor emitted from a solution of phos- 
phorus in bisulphide of carbon. The trouble with the 
phosphorus process is that it is apt to render copper 
brittle, if the latter is deposited on a phosphorized sur- 
face. 

(2926) H. W. asks for some formula for 

detecting arsenic in paper hangings, draperies, etc. A. 
If a sample of the paper or drapery is burned, it will, 
while burning, emit an odor of garlic, if it contains ar- 
senic in quantity. Other tests should be executed by a 
chemist. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws ot the United States and all 
foreien countries may be had on application, and persons 
contemplatinK the securing of patents, either at home or 
abroad, are invited to write to this oflBce for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SCIENTIFIC AUBBICAN, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wrbich Letters Patent ot ttae 
United States wrere Granted 

March 17, 1891. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Adding machine. G. B.Gates 448.221 

Advertising vehicle. T. Gill , 44M25 

Aerator for milk or other liquids, L. f. Wood 448,503 

Ammonia, manufacturing nitrate oF, R. S. Penni- 

man 448.r>61 

Ammonia, preparing nitrate of. R. S. Penniman.. 448.:i(i2 

Animal trap. S. Baasinger 448.:ii:i 

Arch. fireproof. F. I.. Heughes 448.233 

Bag tie, M. R. Raskins 448.6t4 

Bake pan, C. SchilTerly 448,548 

Baking pan, J. B. Travers 448,559 

Bale covering. M. A. Heath 448.487 

Ballot box. C. .lackson 448,524 

Ballot paper or voting ticket. C. K. Adams 44S,40;l 

Bank protector, J, A. Saxon . 448,547 

Barber's indicator, S. P. Watson 448.3T2 

Bearing box. G. St. Pierre 448.463 

Belt tightening mechanism, P. Medart 418.5H.H 

Bicycle, a A. Donnelly UhjtiB 

Bicycle saddle, Yost & Moore 448.469 

Bicycle, tandem, T. li. Moore 448.:ii8 

Binder, order sheet, Copeland & Chatterson 448,411 

Binnacle, ship's, J. L. Bliss 44i>,201 

Blind stop. T. Gohike 448,517 

Board. See Center board. Resistance board. 
Boiler. 9ee Wash boiler. 

Boiler. J. C. Stamp 448,382 

Boiler furnaces, arch plate for steam, Fea & 

UotUf 44S.218 



Boiler setting, steam, J. M. Allen 448.576 

Bolster spring. N. L. Holmes 448.342 

Bolt. See Klour bolt. 

Bolt cutter, W. L. Duteher 448.324 

Book and directory, combined counter check, H. 

B. Butterfleld 448.:i07 

Book mark. C. M. Barstow 448.4T0 

Book rack, A. F. Old 448.'25l 

Boot or shoe stretcher. D. T. Lee 448,352 

Boring and turning mill, h\ W, Taylor 448.277 

Box. See Ballot box. Bearing box. Letter box. 

Pill box. Signal box. 
Boxes fur the transportation of bottles, machine 

for the manufacture of. W. h\ Thiemeyer.. 448,4f;5 

Bracelet, T. C. Hudson 448,017 

Bracket. See Spring holding bracket. 

Brake. See Car brake. Hemp brake. Bail 

Brick kilti, J. E. Gamble 448.3^;J 

Brick machines, connecting rod for, W. H. Hall.. 448.231 

Brush, laundry and scrubbing, C. A. Butt 448.602 

Buckle for securing straps. T. Brandt 448,496 

Buoy, bell, J. Gibson 448,222 

Burner. See Kuel burner. 

Butter from unskimmed milk or cream and appa- 
ratus for carrying out the same, separating. 

K. G. N.Salenius 448,373 

Button. F. K. Heilborn 448,428 

Button machine. H. Zundorf 44b,5tJ9 

Cable roads, ;";ripping machine for. Wood & Fow- 
ler 448,287 

Call system, L. Digeon 448,322 

Can bodies, machine for cutting blanks for metal. 

D. D. Ranney 448,258 

Car brake, street. J. H. King 448.4:18 

Car brakes, pressure regulator for. H. Hinckley. . 448.234 

Carcoupling.T. A. Bissell 448.40fi 

Car coupling, T. b\ Bright 418.497 

Car coupling, R. Forward 448.515 

Car coupling, J. Green 448.fil3 

Cor coupling. C. E. Haynes 448,427 

Car coupling, C. H. Shuttleworth 448,304 

Car seat. K. N. Gilflllan 448.4-24 

Car switch. W. Amos 448,570 

Car ventilating apparatus, railway, R. J. Wilson.. 448.401 

Cars, pipe couphng tor railway. W. G. Ridge 448.2fil 

(?ar8, platform door for, H. Howard 448.344 

Cars, trolley support for electric, B. K. Crow 448.505 

Carding engine for makmg mottled yarns. K. B. 

Fowler 448.479 

Carpet fastener. F. Frillraan, Jr 418,220 

Carrier. See Package carrier. 

Cartridge reloading lreiplemer.t. C. H. Qrifflth.... 448.228 

Cash reeoider. A. O. Frick 448.481 

Cash register,.!. D. King 448,242 

Cash register, W". G. Latimer 448.245 

Caster. J. Toler 448,:i06 

Cat guard. Chattany & Owens 448,:>IS 

Centerboard for vessels, J. Couch 448,503 

Center seal and by-pass valve, W. Crighton 448,604 

Change maker and automatic register. 6. J. Tay- 
lor 448.27S 

Check, combination. C. Zallud 448,2'.H) 

Cheeses, perforating Roquefort or other, L. Rlgal 448,.37I 

Churn, J. F. Adams 448.491 

Churn, working body. Brisbin & Copper 448,205 

Cigar cutting and branding machine, S. Z. Phin- 

ney 448,.i02 

Cigars, implement for testing the burning quali- 
ties of, G Balbin... 448,191 

Cistern cleaner. A. B.Hill 448.340 

Clamping tools. Jaw for. G. W.Miller 448,451 

Clasp. See Pencil clasp. Suspender clasp. 
Cleaner. See Cistern cleaner. 

Clock, electric alarm, E. M.Egerton 448.325 

Clock, illuminated. A. A. Dubois 448,510 

Clocks, circuit closer lor, H. A. Chase 448.294 

Cloth shrinking apparatus. C. W. Schaefer — 448.459 

Clothes drier. J. F. Wynkoop 448,289 

Clothes line hupportlng post, extensible, J. Krem. 448.582 
Coat and hat hooks, manufacture of, C. Glover.... 448.224 

Coflee cabinet. W. F. McLaughlin 448.453 

Collar, animal. G. R. Sagelsdorff 448.546 

Collar stuffing machine, J. S. Schram 448.268 

Commutator brush, K. G. Frietsch 448,331 

Commutator truer, D. McGenniss 448.540 

Composition of matter, C. Straub 448.4tS 

Condenser, surface. G, Horner... -r 448,521 

Cooler. See Liquid cooler. 

Copy holder, M. R. Salter 448,457 

Copying device, W. E. A. Irines 448,346 

Corncob smoking Jpipes, making, H. Lamparter, 

Jr 448.572 

Corn cutter, green. S. D. Warfleld 448,389 

Coupling. See Car coupling. Thill coupling. 

Cover, kettle, and plate handler. E. S. Lafayette.. 448.243 

Cue tip fastener, H. M. Crider 44S.474 

Cuff holder, A. A. Mehaffey 448,5.^2 

Cultivator. J. W. Downs 448.;523 

Cup. See Grease cup. 

Curtain holder, window, L. N. West 448.5t;5 

Cutter. See Bolt cutter. Corn cutter. 

Cutter head, C. R. Peiifleld 448.2r>4 

Derrick, A.Colby 418,321 

Digesting apparatus, G. Kaffenberger 448,581 

Digger. See Potato digger. 

Door closer, gravitating, J. N. Stong.... 448,556 

Door or gate, metal, A. Bataille 448,314 

Door track, sliding. O. P. Hix 448,2;i5 

Draught equalizer, S. Graham 448,483 

Draw bars, manufacture of, J.kGreen 448,612 

Draw shave. W. B. Swan 448,464 

Drier. See Clothes drier. 

Drill. See Seed drill. 

Dropper. See Medicine dropper. 

Eccentric rods, disconnecting device for, B. 

Reynolds 448.259 

Egg crate, Tilley & Calvert 448,2sl 

Electric cable, W. A. Conner 44H.ti04 

Klectric cable support, H. B. Nichols 448,359 

Electric generators, driving mechanism for dyna- 
mo. S. H. Short 448.303 

Electric lighting system. E. Thomson 448,270 

Electric meter, E. Thomson 448,280 

Electric switch, E. H. Johnson 448,4;il 

Electric switch, R. D. Pratt 448.365 

Electric wire support. C. A. Lieb 448.246 

Electric wire support and cut-out, K. R. Whitney. 448,468 
Electrical energy, method of and apparatus for 

^developing motion from. R. Eickeraeyer 448,326 

Electrically reproducing irregular or undulating 
surfaces, process of and apparatus for, N. S. 

Amstutz 448,404 

Klectro-magnetic motor, K. D. Chaplin 448.(;03 

Elevator guard. A. Elliott 448.605 

Embossing designs on wood, machine for. F. H. 

Hawkins 448,485 

Embossing ornamental designs on wood or other 

material, machine for, F. H. Hawkins 448,486 

End gate, J. McFarland 448,249 

Engine. See Carding engine. Gas engine. Gas 
or gasoline eni^ine. Rotary engine. Steam 
engine. Vapor engine. 

Envelope making machine. b\ T. Nicholson 448,250 

Evaporating sea or other water, apparatus for, 

D. A. Quiggin 448.542 

Exercising apparatus. F. Medart 448.353 

Exercising machine. A. I. Thayer 448,305 

Fabric. See Wire fabric. 

Feeder, automatic animal, L. Person 448.256 

Fence. W. P. Randall 448.45,5 

Fence, N. Rice 448.545 

Fence raactine. Burk holder & Clark 448.601 

Fence machine, hand. M. h'. Connett, Jr 448,410 

F'ence wrench, C. II. Van Epps 448,564 

Fertilizer, nitrogenous, J. Van Ruymbeke 448,1^7 

File. bill. W. D. House 448.257 

File for toilet use. nail. I. Cassiday 448.409 

Finger ring, C. Gosling 448,710 

F'ire escape, A. G. Gordon 448.227 

Flour boh and dresser, F. P. Trautwein 448,283 

Flour bolting apparatus, V. Monnier 448,538 

Frame. See Mattress frame. Tedder .. frame. 
Window friinie. 

Fuel burner, liquid, M. H. Brooksbank 448,407 

Fulling machine. J. W.Millet 448.535 to 448.537 

Gauge. See Horseshoe gauge. Leather sorting 
gauge. Pressure gauge. 

Galvanized waste, utilizing, R. J. Brice 448.600 

Games Of skill, device for playing, E. H. Richards 44S,.5T4 

Garment supporter. A. A. & G. L. Gillett 4^8.223 

Gas engine. B. C. Vanduzen 448.597 

Gas or gasoline engine. B. C. Vanduzen 418.386 

Gate. See End gate. Sliding gate. 

Gate. P. Wood 448.402 

(irwin meter, automatic. W. A.Johnson 448.238 

Grease cup. E. H. Benners 448,471 

Grinding machine, top roll, J. F. Nichols 448.3UU 

Grinding machines, feed mechanism for knife. C. 

E.Hudson 448,tU6 

Guard. See Cat guard. Elevator guard. 

Hammock holder, J. I. McCarthy 448.584 

Handle. See Lock and latch handle. 

Handle. L. M. Devore 448,477 

Hanger. See Pipe hanger. 

Harness, B. B. Bower 448.292 

Harrow, J. W. Day 448.506 

Harrow, G. H. Mackey 448.446 

Harrow, disk. G. Wilkening 448.3!tf) 

Harrow leveling attachment, fj. D. Corser 448.502 

Harvester and busker, corn, J. P. Dunn 448,417 

Harvester cutting apparatus. M. Wilson 448.567 

Hay rake, horse. Funk & White 448.3.32 

Head coverings, note plate for. H. Schneider 448,266 

Heater. See Hot water beater. Sand and gravel 

beater. 
Heating by gas or combustible vapor, device lor, 

A. Seigle-Qoujon 448,460 



Hedge, [. L. Landis 448.527 

Heel trimming machine. H. W, Winter 44P.310 

Hemp brake. A. Angell 448.493 

Hinge,;G. R. Oliver 448.301 

Hinge, gate. l'\ Ruge 448.456 

Hinge, spring. G. W. Warner 448.39'J 

Hoist and conveying machinery, combined. G. H. 

Hulett 448.297 

Holder. See Copy holder. Cuff holder. Curtain 
holder. Hammock holder. Sash holder. Sew- 
ing machine attachment holder. Soap 
holder. 
Hook. See Key hook. Whiffletree hook. 

Horse blanket, H. W. Sisson 448.376 

Horse detacher. D. F. Sloan 448,272 

Horse hitching device, C. See 448.270 

Horses, device for controlling, E. J. Fraser 448.830 

Horseshoe gauge, W. C. Price 448.:«H 

Horseshoes, device for attaching. R. Barclay 448.312 

Hose, carriage clamp for fire engine, T. H. 

Saunders 448.45S 

Hot water heater, ,T. B. Watson 448.:i91 

Ice cream freezer. W. J. Shepard 448.375 

Incubators, egg tray for, W. H. Sullivan 448,568 

Indicator. See Barber's indicator. Street and 
station indicator. 

Ink well, J. G. Garretson 448.423 

Injector. W. R. Park 448.488 

Insulator. G. K. Wheeler 448.395 

Iodine by electrolysis, makmg, Parker & Robin- 
son 448,511 

Iron. See Sad iron. 
Jack. See l^asting jack. 
Joint. See Railway joint. 

Journal bearing, B. Beaupre 448,196 

Journal boxes, dust and lubricant guard for. W. 

O. Dunbar .. 448,211 

Key hook, R. Spierling 448,381 

Kiln. See Brick kiln. 

Kitchen cabinet. H. C. Armstrongetal 448,494 

Knitting machine, circular, H. J, Griswold 448.387 

Knob. door. K. B. Owen 44H.454 

I>adder and chair, C(mibined step. K. P. Rawson. . 448.:i67 

Lamp, electric arc. J. W, Kaston 448.418 

Lamp, electric arc, K. Uurmayer... 448,851 

Lamp for effecting the ignition of vapor in gas or 

other motors. E. Capitaine 448.'?93 

Lamp, street, A. Meyer 448,533 

Lamps, etc., spring motor for mechanical, J. 

Camichel 448.203 

Lasting jack, R. C. Nash 448,299 

Latch. L. R. Lecellier 448,298 

Lawn sprinkler, D. A. Hoyt 448,522 

Lead, treating white. E. V. Gardner 448,516 

Leather, antiseptic composition for treating, J. 

Engelke 448.420 

Leather sorting gauge. J. E. Plummer 448.586 

Leather working raachinR. Gafney & Dawson 448 422 

Letter box. house door, W. Bussard 448,50U 

I-ifter. See Log lifter. 

Liquid cooler. P. J. Slavin 448.652 

Lock. See Nut lock. 

Lock, W. H.Taylor (r) 11,152 

Lock and latch handle, N. G. Sorensen 448,379 

Locomotive, electric, C. J. Van Depoele 448,562 

Log lifter and turner, F. Simonson 448,591 to 44P,593 

Log lifting and turning machine, F, Simonson 448.588 

Log loader and turner. h\ Simonson 418.5!'0 

Loom. Bowker& Williams 448.202 

Loom let-off and take-up mechanism, J. W. 

Eisenhart, 448.327 

Loom shuttle tension device. J. Cuthbertson 448.4T5 

I>ooma, picker stick check for, H. A. Williams 448.309 

Looms, race board and rest board for, W. K. 

Sharpies 448.374 

Marking folded woven goods with trade marks, 

etc., machine for, J. Dux bury 44f.212 

Match boxes, machine ft)r filling. P. Lundgren 448.445 

Matrix making machines, escapement device for. 

0. L. Redfield 448.587 

Mattress frame and bedstead. Chorlton & Scott... 448.209 

Measure, lumber. E. N. Barber 44S.291 

Measuring machine, cloth, J. Reading , 448,368 

Meat tenderer. W. P. Ginter 448.482 

Mechanical movement. W. C. Eich 44S.511 

Medicine dropper, F. B. Spooner 448,555 

Meter. See Klectric meter. Grain meter. 
Mill. See Boring and turning mill. Paint mill. 

Moulding machine. H. Tabor 448,596 

Motor. See Electro-magnetic motor. Railway 
motor. 

Motive power, obtaining, G. J. Altham 448,b'21 

Mowers, grass carrying attachment for lawn, 

Krause &Glennon 448,440 

Mucilage scraper, i<\ T. Aikins 448.492 

Music leaf turner, B. Schneider 448.2(!5 

Musical instrument. J. Fairman 448,217 

Musical instruments, tuning slidefor, F. O. Well- 
come 448,307 

Nail machine, wire, J. Von Serkey 448,620 

Nail machine, O. W. Packer 448.585 

Necktie, G. W. Loud 448,444 

Nut lock, h\ L. Jones 448.436 

Nut lock.F. F. Unckrich 448.385 

Ordnance, breech-loading. S. Seabury 448^69 

Ore separator. A. Clement-Conti 448,319 

Organ. A. H. Dixon 448.503 

Package carrier, S. R. Dummer 448,210 

Paint mill, H. Goosen etal 448,226 

Painting in oil colors. C. C. Schnitger 418,267 

Pan. See Bake pan. Baking pan. 

Pantry, portable. R. Sabin 448.372 

Paper articles, apparatus tor delivering, J. West. 448,285 

Papermaking machine. Latimer & Fletcher 448,441 

Pen, drawing. R. Mayer 44S,450 

Pen, fountain. J. Oliphant 448 360 

Pencil clasp. C. O. Biederman 448,405 

Petroleum, process of and apparatus for refining 

and purifying. H. Frasch 448.480 

Photographic copying apparatus, S. C. Madsen... . 448.447 

Photographic film, V. Planchon 448,364 

Photographic [plate washing apparatus, T. W. 

Taylor 44«.3R:-! 

Pianoforte nuitfiing attachment. H. Mallebre 448.418 

Pianoforte pedal action. C. L. Weser 448,;-'08 

Pill box. single delivery, h . Koch 448,;j50 

Pin. See Rollintr pin. 

Pipe hanger. F. (i. &G. L. Scott 448,550 

Pipe wrench, C. F. West 448.619 

Planing machine. J. R. Thomas 448.384 

Plow, combination. W. H. Davis 448.414 

Post. See Clotnes line supporting post. 

Postal, sealed reply, K. A. Dubey 448.478 

Potato digger. F. L. Sen our 448,551 

Potato separating and assorting machine, H. M. 

Keith 448,434 

Power. See Motive power. 

Power transmitting device. T. Scheffler 448.575 

Pressure gauge. J. P. Marsh 448,449 

Pressure regulator, N. C. Locke , 448.443 

Printing device, J. S. Foley 448,219 

Printing device, hand, T. G. Saxton 448,264 

Protector. See Bank protector. Trousers pro- 
tector. 

Pruning implement. Perry & Dixon 448,3tS 

Pump, A. H. Titus 448,:?82 

Pump, duplex steam. C. M. Miller ; 448,356 

Pump, rotary, E. H. Gollings. 

418,334 to 448,336, 448,518. 448.608, 44S,*i09 
Pumping mechanism for oil wells, T. G. Laney... 448,.573 

Punching machine. D. Kennedy 448 525 

Puritier and separator. J. Higgin bottom 448.520 

Puzzle, T. E. Armistead . 448,577 

Quilting machine. F. L. Palmer 448,253 

Rack. See Book rack. Sewing machine spoul 

Rail brake. W.H. Elmond 448.419 

Railway, electric, J. B. Entz .. 418.328 

Railway, electric. R. M. Hunter 448.523. 448,618 

Railway, elevated. M. Jacobs 448..571 

Railway joint. A. Preiss 44S,257 

Railway motor, electric. C. J. Van Depoele 448.;.61 

Railway system, electric, C. J. Van Depoele 448,f)63 

Railway trains, tail light for. A. W. Berne 448.;115 

Railway work, motor suspension for, E. W. Rice, 

Jr 448,260 

Railways, underground conduit for electric, R. A. 

Stewart 448,461 

Rake. See Hay rake. 

Recorder. See Cash recorder. Time recorder. 
Register. See Cash register. 

Regulator. See Pressure regulator. Tempera- 
ture regulator. Windmill regulator. 

Resistance board, segmental. Hand & Sells 448,3.33 

Kintr. See Finger ring. 

Rolling pin, C. DeinCr 448,476 

Rolling pin and cake cutter, combined. Baldwin & 

Stimpaon 448,311 

Hoof. R. P. & E. D. Bronner 448.244 

Roof. O. Link 448.5aJ 

Roofing, etc. waterproof and fireproof material 

for, A. Blank 448.495 

Rotary engine, M. P. Elgen 448.21.1 

Rotary engine. E H. Gollings 448,607 

Roundabout. G.Kay et at. 448.241 

Rubber, hand, H. Beutelspacher 448,197 

Sad iron, electric, C. E. Carpenter 448,317 

Sand and travel heater. K. H. Callaway 448,408 

Sa.sh holder, J. M. Brohard 448.498 

Sash holder. \V. M. Hazel 448,;i39 

Sash, wmdow. Mesker & Arbegust 448,.tt4 

Satchel harness, telescopic. E. W. Gilman , . 448.426 

SausMne, preparing. H. Hirschauer 448.341 

Sawmill set works. E. Reynoldsefal 448,514 

Sawing niacb me boring attachment. B. F. Barnes 448.195 

ScHle beam. S. Kethledtre 448.437 

Scale, coin-controlled weighing. J. M. S, Blauvelt 448.200 
Scale. Krain, A. W, Butts ,.,,. 44S,.^tj 
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Scales, corner stand for weighinK, H. O. Elem 448,61b 

Scoop. Wells & Vowles 448.393 

Scraper, road, VV. H. Crittenden 448.412 

Scraping and grading machine, J. W. Denton 448,415 

Screen. See Window screen. 

Screen. J. J. Rieder 448,370 

Screw, felly. H. K. Jones 448,347 

Seat. See Car seat. 

Seed drill, J. M. King 448,349 

Separator. See Ore separator. 

Separator, J. H. Bisaner 448,198 

Jieparalor. W. [,. Card 448.472 

separator, b'. H. Wheelan ...448,394 

Sewing machine attachment holder, Goodrich & 

Henry 448.22.i 

Sewing machine, buttonhole, H J. Williams 448.397 

Sewing machine spool rack, C. H. Ijewy 448,528 

Sewing stand, M. K. Harris 448,484 

8hatt, vehicle. R. Gracey 448,611 

Shears. See Sheep shears. 

Shears, H. Aiken 448.11*2 

Sheep shears. ,). VV. Strother 448.557 

Sheep shears, horse clippers, and similar instru- 
ments, holder for cutters and combs for, h\ Y, 

Wolseley i48.2m 

Sheet metal edging machine. J. R. Spangler 448,380 

Shingles, coating, N. B. Holway 448,;{43 

Shoe tip. H. W. Merrill 44S.247 

Shoes, making, (i. F. Brott 448.206 

Sickle grinder, G. J. dine 448.473 

Signal box. J. O. Wilson 418,398 to 448,4t)0 

Slaughtering apparatus, T. H. Curtis 448.413 

Sleigh runner, attachable, Uobbs & Wentworth.. 448.410 

Sliding gate, J. M. Vanover 418,46f) 

Smoke consumer, Lowdon & Dixon 448,530 

Soap holder and distributer, H. F. Stowell 448.'^75 

Soldering machine, can, J . S. Hull 448.345 

Sole channeling machine, M. L. Keith 448.4;^ 

Sole Htting machine, iM. L. Keith 448.435 

Sounds, method of and apparatus for determin- 
ing tbe direction of, Otis A Underwood 448,25'i 

Spark arrester, (i. F. Evans 448.216 

Spectacle or eyeglass shade, J. \r. Strange 448,276 

Spinning machine spindle driving mechanism, C. 

W. Jones 448.239 

Spo<iling machines, yarn cleaner for, J. M. Cur- 
tice 448,622 

SpririB. See Bolster spring. Vehicle spring. 

Spring holding bracket, C. Kade 448.240 

Sprinkler. See Lawn sprinkler. 

Stalks, machine for breaking, A. A. Gulchard 448,230 

Stamp, hand. J. T. Fox 448,606 

Stand. See Sewing stand. 

Steam engine, duplex. K. Hill 448.429 

Steel, treating. \V. B. Middleton 448,534 

Steering apparatus, W. Rymer 448.2f)3 

Step, S. P. Williams 448,566 

Stone or cement, artificial, L. Enricht .... 448,512 to 448.514 

Stop motion for machines, I. S. OraiR . 448..^78 

Stopping apparatus, b". Simonson 448.589 

Stove, gas, C. H. Evans 448,579 

Stoves, oil feeding device tor vapor, C. M. Hol- 

lingsworth 448.236 

Street and station indicator, electrical, K. H. 

Soden 448,:t78 

Supporter. See Garment supporter. 

Suspender clasp, C. R. Harris 418,519 

Switch. See Car switch. Electric switch. 

Tedder frame and rake head, W. H. Hall 448.2:i2 

Telephone. S. D. Field 448,329 

Temperature regulator, electric, J. V. Stout 448.274 

Thill coupling, W. T.. Bryan 448,499 

Thill coupling, T. Watts 448,284 

Thrashers, chaff separator for, G. E. Minges 448.35" 

Threshold. A. Bussert 448,501 

Tie, See Bag tie. 

Time recorder, l<'.E.Tyng 448, .560 

Tobacco, curing, W. H. Snow 448.595 

Tongue suoport. Jordan & Cook 448.4.i3 

Toy, C. S. Morris 448,539 

Transportation system, electric, Wheeler & Brad- 
ley 448,598 

Trap. See Animal trap. 

Trousers protector. T. B, Asliford .. 446,599 

Truck, electric motor. F. O. Blackwell 448.199 

Trunk and bed, combined, G. W. Snaman, Jr 448..5n4 

Typewriting machine, C. E. Merritt 448.248 

Typewriting machine. C. A. Pennington 448.255 

Typewriting machine, electric, E. J. Silkman 448,271 

Typewriting machines, paper carrying attach- 
ment for, W. B. Wright 448.288 

Umbrella and cane, combined, A. L. Brice 448,203 

Valve, electrically controlled, J. V. Stout 448,273 

Valves, device for setting engine, F. W. Williams 44'*,4!t0 

Vapor engine, D. S. Regan 448,369 

Vehicle spring, G. K. Raymond 448.543 

Veloci pede. H. Briggs 448,204 

Velocipede, W. E. Hurrell 448„^80 

Velocipede, E. G.Latta 448,442 

Violin attachment, K. Grill 448,22^* 

Vise. hand.G. W. Miller.. . 448,452 

Wash boiler. Detrich & Walker 448,507 

Washing compound, 11. Ervin 448.4J1 

Washing machine, liamborn & Rickards 448,526 

W&shing machine. .). H. Slack 448.377 

Watch, stop, C. Schlatter 448,549 

Water puritler, V. M. Dorsey 448,416 

Watering hows, apparatus for, G. F. Runnels 448.262 

Wheel wrench. L. D. Smith 448,553 
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Inside Favei ench inaertion • • • 75 cents a line* 
Back Pave, eiich Insertion > - - 91*00 a line. 

The above are charges per agtite line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication oflflce aseariy as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 



'^■i.^^V 




It is Hai'fl, Denne* and Ad- 
faesive. Does not c/iecfi or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
,-" any kind of weather. It is in gen- 
eral use. Licenses granted tor the 
mixing, using, and selling. 

bAddress ADAMANT MFG. CO. 

3OU £. (ieiiesee M., 

Styriicuge. N, Y. 



Patent Foot Power Machiner 



Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOIt SAVING lUnehinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca l^lls, N. Y. 




STEREOTYPING; THE PLASTER AISD 

Paper Processes.— Composition and preparation of the 
mould, the ttest alloys of metal and proper degree of 
heat, trimming atid mending the plate, etc. A minute 
description of both procesr^es, with numerous illustra- 
tions. A paper <}f great interest to every printer. By 

Thomas BolaS, K.C.S., K.I.C. SCIEXTIKIC AMERICAN 

Supplements, 773 and 774. 10 cents each. 



LIST OF BOOKS 




ELECTRICAL ! 

Our Improved Annunciators and Burglar Alarms are 
the simplest and lowest priced ou the market. Esti- 
mates on all fine electrical Goods. 
NOVKLTY ELECTRIC CO., 50 North 4th St., Phila., Pa. 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&T AmTTT7Q 

Drill Presses. Chucks, Drills, Dogs, 
and Machinists' and Amateurs* 
Ouiflts. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave.* 
SIDNEY, OHIO. 




INVENTORS! 



Whitfletree hook, S. Bailey.. 

Windmill, E. L. Kenoyer 

Windmill reKUlatf)r, W. L. Matthews.. 

Window frame, Mesker & Arbegust 

Window screen, h". Walker 

Wire drawing machine. G. K. Evans... 

Wire fabric for mats, A. M, Reeves 

Wire, making plated, C. R. Smith 

Woodworker, variety, H. J. Colburn . . 
Woodworking machine, G. W. Walton 
Worsted and woolen fabrics, etc., machinery for 

tinishing. Kirk & Lee 448.l;i'.l 

Wrench. See hence wrench. Pipe wrench. 

Wheel wrench. 

Yarn guide and clearer, .1. M. Curtice 448,'?y''> 

Yoke, neck, L. M. Cleveland 448,2it.'» 



448.19H 

448,:J48 

. 44S.531 

, 448, :i^ 

448.467 

.448,214, 448,215 

448,489 

448,594 

448,820 

.. 448,38S 



We are prepared to buy outright 
nr manufacture on royalty, in- 
ventions possessedofutilityor novelty. Correspondence 
invited. Our salesvicn cover evf^ry state and territory in tlie 
Union. The Tuscarora Advertising Co., Coshocton, O, 



To EQaiiufacturers 

Having Large Facilities. 

The Trustees of the Linotype Co. want to con- 
tract for the manufacture of from 500 to 1,00() 
Linotype Machines {type-setting and type-casting- 
machines). Only persons with larg-e plants and 
first-class mechanical force could undertake such 
a work. Some special machinery would be neces- 
sary. As a preliminary to neg-otiations, the Com- 
mittee would like to have the addresses of persons 
or corporations capable of undertaking the work, 
when full details could be furnished. 

The Linotype machine was illustrated and de- 
scribed in Scientific A.merican of March 9, 1889. 

Address Letters to 

STILSON HUTCHINS, 

Room 89, Tribune Building, 

New York City. 
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■ARMSTRONG MANTF'G.CO.I 




DESIGNS. 



Bottle, D. I). Harr 20,588 

Breast purap, C. A.Tatum 20,585 

Dental cabinet, T. J. Collins 20.58; 

l.ace pin, A. Epple 20,587 

Match safe, B. A. Bliss 20..T86 

Kadiator, T. (\ .loy... 20,583 

Spoon or fork, E. Schall 20,58) 

Thimble, H. A. Weihiuan 20,590 

Type, font of printing, VV. W.Jackson 20,58U 



TRADE MARKS. 

Butter and butterine. Armour Packing Co 19.174 

Champajjnes, E. Irroy & Co ]v),183 

Coffee, Mocha, Java, and Rio, Woolaon Spice Com- 
pany 19.177 

Combg, h\ A. Maurey-Deschamps lit. 180 

Combs, toilet, F. A. Maurey-Deschamps 19,181 

Embrocation for rheumatism, neural^^ia, and simi- 
lar ailments, E. Wunsch 19,199 

Hair tonic, E. J. Hickey 19,195 

Hair tonic. \V. P. T. Ragio 19.197 

Journal compounds and lubricating oils and 

grease, C. H. Moore & Co 19,1S4 

Knit shirts and drawers, Union Special Sewiner 

MHchine Company 19,176 

Matches, safety. Bryant & May 19.178 

Matrrhes, wax. Bryant & May 19,179 

Needles, sewiny, U. Priniz & Co 19,196 

Paper bags. Union Bag and Paper Company 19.19'i 

Perfumery and toilet boap. Majestic Perfume Co.. 19,190 
Shirts, collars, and cutis, men's, G. D, Eighmie. . 19.182 

Soap, laundry, Procter & Gamble 19.188. 19,189 

Soap, perfumery, powder, and hair restoratives, 

toilet, I<. »<'. Marshall 19,187 

Steam and hot water heaters and furnaces, Supe- 
rior h'urnace Company 19.198 

Tennis rackets, Wright & Ditson 19,18() 

Till plates, Webb, Shakspeare & Williams 19,193 

Tin plates, terne plates', and black plates of 

Siemens steel, A. Baldwin & Company 19,175 

Varnishes, japans, oil finish, and bronzing liquid, 

Mayer & I^oewenstein 19,185 

Waterproof fabrics and Barments, Porous Water- 
proofing Co 19,191 

Wire for use in electrical work, metallic. Electri- 
cal Supply Company 19,194 



^«ur AI)JUSTABI,E STOCKS and UIE.">! 

1 are universally acknowledged to be the g 

We also make all our TooIh on the ■ 

isame principle, of the BEST MATE IMA I. andi 
iWORKMA^SHIl', and always with a views 
■ of time nnd labor saving in their u^e. ■ 
ill. ... .BRIDCEPORT, CONN.. . .I..S 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar Journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more thin to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent induence you to substitute 
someother paper tor the Scientific American, when 
selectini: a list of publications in woicn you decide it is 
for your interest to advertise. This is frequently done, 
for the reason mat tne agent gets a larger commission 
from the papers having a small circulation thnn ia allow- 
ed on the Scientific American. 

For rates see top of flrer column of this page, or ad- 
dress MUNN & CO.. HubliNhpri^. 

:itfl lli-oadivay. IVew York. 



GATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Machinery. 

Send for Cafalogueii. 

CATES IRON WORKS, 
50 (- So. Clinton !St., i:hicago 

215 Franklin St.. Boston, Mass, 




A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print. 
issued since 1863. will be furnished from this office for 
*2a cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & Co^ 301 
Broadway, New York. 

Canadlnii I*aient8 may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of (40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co.. 361 Broadway. 
£jew York. Other foreign patents may also beobtaiitt^a. 



KOCH'S DISCOVERIES.— A FULL AC- 

countof Dr. Koch's remedy for tuberculosis, the method 
of using it, etc. With 1* illustrations. Contained in 

SCIE.NTIFIC AMERICAN SUPPLEMENT, No. 7S'i. PrtCC 

10 cents. To be had at this office and from all news- 
dealers. 



.,^*eQMPLETE Steam RtTMEi 

H^ ONLY SEVEN Dpt£ARS '{^ 

DEMAND THISvPUMP^-^ Ji&i 

OF YOUR X,,/' OR WRITE 
DEALtt^^^/" TO US FOR PRICES.: 
^^X-- VanDuzen's Patent ; 

n-fT, VanDuzen Ql Tift. 

1 ^, --^SOLE MAKERS—. 



Applied [>lechanic8. A Manual of. By William 
John Macquorn Rankine. With numerous diagrams. 
Twelfth edition, thoroughly revised by w. J. Millar, C.E. 
London, 1888 $5.00 

Constructive Sieaiii EnirhiKerin^;. A Descrip- 
tive Treatise on. Embracing Knyinea, Pumps, and Boil- 
ers, and their Accessories and Appendages. By.I.M. 
Whitham, M.E., C.E. One vol.. large octavo. SKX' pages, 
800 illustrations. Handsomely bound in cloth. Just pub- 
lished. 1891 $10.00 

Engineer, nilllwrjfrlit. and Illechnnic't* Poc- 
ket Companion Teni pletott'H. Comprising Decimal 
Arithmetic. 'i'ables of Square andCuhe Koots, Practical 
Geometry, Mensuration, Strength of Mfiterials, Mechanic 
Powers. Water Wheels, Pumps and Pumping Engines, 
Steam Engines, Tables of Specidc Gnivity, etc. Abo ii 
series of Mathematical Tables, containing the circum- 
ferences, square.s, cubes, and areas of circles, superfices, 
and solidity of spheres, etc. Revised, corrected, and 
enlarged from the eighth English edition, and adapted to 
American practice, with the addition of much new mat- 
ter. By Julius W.Adams. N. Y., 1888 S3. 00 

Engrineers. Field Book for Railroad Engineers. Con- 
taining formulae for laying out curves, determining frog 
angles, leveling, calculating earth work, etc. Together 
with tables of radii, ordinates. deflections, long chords, 
logarithms, logarithmic and natural sines, tangents, etc., 
etc, Bv John B. Henck, A.M. Revised edition. N. Y.. 
1888. . . . : $2.50 

Enirineer'H Handy Book. Containing a full ex- 
planation of the Steam Engine Indicator and its use and 
advantages to Engineers and Steam Users, With for- 
mula; for estimating the power of all classes of Steam 
Engines. Also facts, dgures, questions, and tables for 
Engineers who%vish to qualify themselves tor the United 
States Navy, the Revenue Service, the Mercantile Ma- 
rine, or to take charge of the better class of stationary 
steam engines. With illustrations by Stephen Roper, 
author of Roper's Serifs of Hand Books, for Steam 
Users. Tenthedition. 1889.... $3.50 

A special circular of Roper's Works will be mailed on 
application, 

Kngineei'^s Hourly Ijor Book. Arranged to re- 
cord for each hour of the twelve or twenty-four, totals 
and averages of the following: Boiler pressure. Fuel 
fired. Ashes and unconsumed combustible. Uptake tem- 
perature, Feed temperature, Turns per minute. Throttle 
Opening, etc. Oblong boards. N. Y., 1889 5U 

Hydraulics. Hydraulic Power and Hydraulic Ma- 
chinery. By Henry Robinson. With numerous wood 
cuts and 43 litho. plates. 1887 $10.00 

Hydraulic Motor a* Turbines and Pressure En- 
gines, for the use of Engineers, Manufacturers, and 
Students. By G. R. Bodmer, Am. Inst. C.E. With nu- 
merous illustrations. 1881) $5.00 

Hydraiilica. Practical Hydraulics. A series of rules 
and tables for the use of engineers, etc. Thos. Box. 
Ninth edition, 80 pages, with 8 plates. 12mo, cloth. 
1889 $3.00 

mechn iiicH of Enffineei'ing. {Fluids.) Atreatiseon 
hydraulics and pneumatics. For use in technical schools. 
l.P.Church. 832 pages, 8vo, cloth. 1889 $3.00 

Mechanical Drawing 8elf-Tnught. Comprising 
instructions in the selection and preparation of Drawing 
Instruments, Elementary Instruction in Practical Me- 
chanical Drawing, together with examples in simple Ge- 
ometry and Elementary Mechanism, including Screw 
Threads, Gear Wheels, Mechanical Motions, Engines, 
and Boilers. By Joshua Rose. M.E. Illustrated by 330 
engravings. Philadelphia, 1889 $4.00 

Mechanical Movements. Five Hundred and Sev- 
en Mechanical Movements, embracing all those which 
are most important in Dynamics, Hydraulics, Hydro- 
statics, Pneumatics, Steam Engines, Mill and other 
Gearing, Presses, Horology, and Miscellaneous Ma- 
chinery, and including many movements never before 
published, and several which have only recently come 
into use. By Henry T. Brown. Sixteenth edition. 
1888 $1.00 

Mechanical Pastimes. Being the first volume of 
i the new "Amateur Work Illustrated." A Practical Maga- 
zine of Constructive and Decorative Art and Matmal 
Labor. With supplements containing Designs and Work- 
ing Drawings to scale for Various Pieces of Work, Useful 
and Ornamental, and several hundred illustrations. One 
large quarto volume, 586 pages. Cloth, Price $3.O0 

Mechanical Text Book; or. Introduction to the 
Study of Mechanics. By Wm, J. M. Rankine, C.E., LL.D.. 
Trinity College, Dub., F.R.S.. London and Edin., F.R.S. 
S.A.. and E. F. Baraber. With numerous diagraras. 
Third edition. Loudon $3.75 

Mine Eneineering. A Practical Treatise on. By 
G. C. Greenwell, F.G.S.M. Inst. C.E. Third edition. 
Reprinted from the Second. N. Y., 1889 $6.00 

Minnie Machinery. Containing Illustrations De- 
scriptions, and Current Prices of the various kinds of 
Machinery used for Mining Purposes, including Stamp 
Batteries, Prospecting Stamps, Crushing Mills, Rock 
Drills. Air Compressors, Ore Breakers, Screens, Jiggers, 
Amalgamating Pans and Settlers, Percussion Tables, 
Vanners, Ore Feeders. Chlorination Plant, Aerial Rope- 
ways, Winding Engines, Steam Engines and Boilers, 
, Turbines, Water Wheels, Pumping Engines, Diamond 
I Boring Machines for deep boreholes. Boring n'ools. Mine 
! Stores, etc., the whole being codified for telegraph pur 
poses, and forming the best gnide to intending pur- 
chasers of Mining Machinery. By C. Cornes. 12nio, 
cloth. London, 1889... $1.00 

The Prartieal Steam Eneineer's Guide. In 

the Design Construction and Management of Americin 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers. Injectors, Governors, Indicators, Pis- 
tons and Itings, Safety Valves and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
Emory Edwards. Illustrated by 119 Engravings. Third 
Edition, revised and corrected. 420 pp. 12mo $t2.50 

PunipH and Pumpins:. A Handbook for Pump 
Users. By M. P. Bale. Being Notes on Selection, Con- 
struction, and Management. 12mo, cloth. Illustrated. 
London. 1889 $1.00 

Punipincr Enarlne. Practical Handbook on Direct- 
Acting Pumping Engine, and Steam Pump ('(instruction. 
By Philip R. Bjorhng. With 20 plates. 1889 $2.00 

Pumping: Engine and Steam Pump ('onsiruc- 
tlon. Practical Handbook on Direct-Acting 123 pages, 
with 20 plates. P. R. Bjorling. 12ino, cloth. 1889... $2.00 

Steam Boilers, their Management and Working on 
Land and Sea. Bv James Peattie. 220 pages and 34 
diagrams. N. Y., 1888 $2.00 

Sieain Boiler Catecliisni. A Practical Book for 
Steam Engineers, and for Firemen, Owners and Makers 
of Boilers of any kind, covering the Properties of Steam 
and of Fuels, and the Theory and Practice of Designing, 
Constructing. Setting, Connecting, Testing, Firing, and 
Repairing. Bv Robert Grimshaw, M.E, Profusely illus- 
trated. N. Y ., 1888 $2.00 

Water Supply. Notes on Water Supply in New 
Countries. By T. VV. Stone, Assoc. M. Inst., C.E. .author 
of " Simple Hydraulic Formulse," 1888 $3.00 

Watei' Supply, Drainnee, and Sanitary Appliances 
of Residences, including Lifting Machinery, Lighting 
and Cooking Apparatus, etc. By Frederick Colyer. 
1889 $1.50 

Therinodyniiinlcs of the Steam Engine and 
other Heat Engines. C. H. Peabody. 470 pages. 8vo, 
cloth, 1889 $5.00 

'l'herinodynamic% Heat Motors, nnd )^ef^lg• 
erntinK >lachines. By De Volson W«od. N.Y., 
1889. 0.. cloth $4-.0U 

The Young Mechanic. Practical Carpentry. Con- 
taining Directions for the Use of all kinds of Tools, and 
for the construction of Steam Engines and Mechanical 
Models, including the Art of Turning Wood and Metal. 
By John liUkin. Illustrated. I2mo $1,'75 

The Complete Practical Machinist. Embracing 
Ijathe Work. Vise Work. Drills and Drilling, Taps and 
Dies, Hardening and I'empering, the Making and Use of 
Tools. Tool Grinding, Marking Out Work, etc. By 
Joshua Rose. Illustrated by 356 engravings. Fourteenth 
edition, thoroughly revised and in great part rewritten. 
439 pages. 12mo $2.50 

tW Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

x^ixX73\riNr eks c;o.. 

Publishers of the "Scientific American," 
361 Broadway* New Yorkr 

^^r Send for owr New and Complete Catalogue o/ Books, 
sent free to any address. 



OIL WELL SUPPLY CO. Ltd. 

01 & 92 AVATEK STKEET, 

Pittsburgh, Pa., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





A HYDRAULIC OR JET-PROPELLED 

Steam Lifeboat.— Description of a naval lifeboat pro- 
pelled by a jet of water, with full details and accountof 
the main features of construction and of the trials made 
of it for maneuvering power. With 4 illusti ations. Con- 
tained in SciENxrFic Amfrit ax sipplkment. No. 
yyO. Price lU cents. To be hud at this office and from 
all newsdealers. 




ARTESIAN 

Wells, Oil and G as Wells, drilled 
by contract to any depth, fromM 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
fiOO ft. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co.. 
80 Beaver Street, New York. 



ELECTRIC POWER TRANSMISSION 

in Mining Operations.— By H. C. Spaulding. A brief 
presentation of some of the work already done toward 
the application of electrical apparatus to mining pro- 
I'esses, with ^l^me oractical suggestions and statements 
from those who have had persomil experience in the 
operations of such apparatus. With 2 illustrations. Con- 
tained in SriKNTiFic American Supplrment, No. 
7S3. Price 10 cents. To be had at this office and from 
all newsdealers. 

A BOOH TO THE DEAFI 

Osgood's No. 1 Hearing 
Horn is the only instru- 
ment that will help the 
deaf. Made from best bell -,|i| 
metal, and will last for i|,1 
years. Carried in the pock- ul 
etand used in public with- fjW 
out attracting attention. ?£ 
Price 15. Sent C. O. D. !|fl 
May be returned after 2 \f^ 
weeks' trial if not found satisfactory. 
OSGOOD BROS., Cor. 7th St. & Broadway, Oakland, Cal. 





Barnes' Foot-Power Machinery 

Complete outfits for Actual Worksnop 
Business. A customer says : "Consid- 
ering its capacity and the accuracy of 
your No. 4 I.uthe. I do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walking around." 
Descriptive Price Ijist Free- 

W. F. & JOHN BARNKS CO., 

V.m RiTBV St.. Rockford, 111. 



OTTO OAS ENOINES 



33.000 i^OLD. 

Engines and Pumps Combined, 

For roAIi CAS 

or CAKOI^ING, 



SCHLEICHER, SCHUMM & CO. 

PHILADELPHIA, 
CHICAGt*. NEW YORK. 




ON GAS ENGINES. — A VALUABLE 
paper by K. Deliimare-hebouttevllle. touctiiner upon the 
niBtnry of eaa motors in general, and describing in de- 
tail the ••Simplex'' engine Invented by the author and 
Mr .Malandin. With 2H flgures. Contained in Sciintipic 
Amickican mtpplement. Nos. 1 1 5 and 71 H. Price '0 
cents each. To be had at tnis office and from all news- 
dealers. 




Ventilating and Drying 

FANS. 

liight Kutming, Adjustable 

lUades, Self-Oiling Bearings, 

24-p,4ge f:atalogue free. 

Also Rubber Press Rolls for W«oi 

and Yarn Washing and 

Dyeing Machines. 

GEO. P. CLARK, Manuf. 

Box L. Windsor Ltocks, Ct. 



iiRANn PRIZE-PARIS KXI'OSITION, 1889 



THIN PANEL STOCK 

In Whitewood, Walnut, etc. 

Manufactured by the original " Syst^me Bartlett.** 

received the Highest Award and only "Grand Prize "• 
given to this industry. The only " Wyst^me " introduced 
into Europe and America that produces a perfectly 
sound cut board. 

HENRY T. BARTLETT, 

CABINET WOODS | MAHOGANY 

nnd VENUEUS, I SAW MILLS, 

aOO i.e-wis Street, Ne^w York. 



IMPUOVED SQpE^ piJQH B^ygE 

This Gauge has twenty pitches— 9, 10, 11, 
12, 13, 14,15, 16. 18. 20, 22. 24, 36, 28, 30, 32, 34, 
36, 88. 40. Can be used in- 
Side a nut as well as on out- 
side of screw or bolt. 
Price SI. 00. 
Fay's Patent Spring Divi- 
" ' "ilip" - " ■ 




Send 2 -cent ' 
stamp for ful- 
ly illustrated list 
o'f Fine Tools. 



ders. Spring Calipers, Uni- 
versal Bevel Protractors, 
Steel Rules, etc., etc. 
Ii. t^. Kturrett, Athel, Maes. 
Manuf'r of Fine Tools. 



SMALL ELECTRIC MOTOR FOR AM- 

ateurs.— By C. D. Parkhurst. Description In detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn to a scale. Contained in Sciex- 
Tiyic Amkric.-\v Sf'HPLEMENT, No. 767. Price 10 
centri. To be had at this oflBce and from all newsdealers. 




Stored Energy 

>nn||UIII ATnDC for Electric Liuhtini; and 
AbuUinilLA I UnO streetcar PrupuLsloD. 

THE ACCUMUI,ATOR COMPANY, 

14 Broadway, N. Y. City. 224 Carter St.. Phihi., Pii. 
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A. Aew and Important Booh on Metallic 
Alloy 8 f Solders^ etc* 



RECENTLY PUBLISHED. 



The Metallic Alloys 



A Practical Guide for the Manufactureof all Kinds 
of AliDys, Amaltrams. and Solders used by Metal Work- 
ers, together with their Chemical and Physical Proper- 
ties and tbeir Application in the Arts and the Indus- 
tries ; with an Appendix on the Coloring of Alloys. 
Translated and edited, chiefly from the German of 
A. Krupp and Andreas Wildbergei', with extensiveaddi- 
tions, by VViu. T. Brannt, i>ne of the editorji of " The 
Techno-L'hemlcal Receipt Book," etc. Illustrated by 16 
engravings. 12mo, 128 pages. Piice M'2.5ti 

!iW~ liji nuiil, frti i>/ t)i)st<iiit,ti> uiiy adarfss in the world. 

iW A 'lescriiitiri' circular giving tlw full tublr of contents 
of thenbnve bunk, together n-ith a list of lin}>ortant Books on 
Elfctr(i-Mi'tn}}ur(jn, Mimhiinu, FountJinti, Pattrra Mnkliitj, 
ttnd Metal Workiitfj, sent /ret- to aiiu one ay^if* will apply. 

1^" Our Netv <ind lieri.^id Cittulotme i>f Fractic<d and 
S*fi>»/(,rtc Booka, 87 pages, Srit, and our other Cninlouues, 
thf whole covering everu branch of Sciew^e applied to the 
ArtSy sent free unci free of postage to any one in any part of 
the world who will furnish his address. 

HENRY CAREY BAIRD & CO., 

iNDUSTltTAL PUBLISHERS. BOOKSELLEHS & IMPORTERS 

810 Walnut St.o Pliiladc>lphia, Pa., U. 8. A. 



" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. » 

A 11 the Essential Features greatly perfected. 
The Most Durable in Alitfnment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U.S.A. 
Send for Catalogue. 



\lfl: ''^-La A SPECIALTY EA.rJ'^'il 
=%> JOHN GREENWOOD &C0. 

f ROCHESTER N.Y. 



EI.KCrRO MOTOR. SIMPLE. HOW TO 
mHKe. By Q. M. Hopkins.— Description of a small electro 
motor deviaed and construi:ted with a view to assisting 
amateurs to make a motor wnich might be driven witn 
advan;age by a currpnt derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in bciENTiFiC Ameicican 
StipPLKMKNT. No. f»41. I'rice 10 cents. To be had at 
this office and from all ne-vsdealers. 

S and 16 Ught Dynamos* 

Sewing Machine and Fan Motors, 
Complete Machines or CastinKS, 
and parts and instructions. 
Klcctro Plating; Dyiiamos 
School Demonstrating Dyna- 
mos. Plunge Batteries, Electri- 
cal Supplies. 

Send stamp for catalogue. 
PALMEIt UltOS., 

IVIiniiiis, Couu. 




HOW TO MAKE DYNAMO ELECTRIC 

Machines.— By Geo. M. Hopkins. With drawings toscale 
and full directions for const rue ting dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to ti inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, riny a large gong, give powerful shocks, 
operate induction coils, and will, tor temporary use, re- 
place H or 10 Bunsen cells. Contained in Siti-plements 
161 and 59!*. Price 10 cents each. The larger ma- 
chine produces eight- ItJ-ojindle lights or one powerful 
arc light. t;an be ari-anyed as a series, shunt, or com- 
pound wound machine. Can be run lor a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and Held magnet plainly illustrated. Any intel- 
ligent person with the aid of thesedrawingsand instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price 10 cents. 
MUNN & CO.. Publishers. 301 Broadway, New York. 





For schools &,PUBLIC ENTERTAINMENTS- 
LANTERN SLIDES COLORED &UNCOLORED 



GYMNASTICS FOR GIRLS.-AN IN- 

teresting account of the course of instruction given 
at the Berkeley Athletic Club for Ladies. With 18 illus- 
trations. Contained in Scientific American Supplk- 
MEXT, No. 753. Price 10 cents. To be had at this 
oflBce and from all newsdealers. 



PATENTS! 

MKSSUS. MUNN & CO., in connection with the publi- 
cation of the Scientific American', continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years^ 
experience, and now have iinequ<iled facilitiea for the 
preparation of Patent Drawings, Specifications, and the 
prnseciition of A pplicaticns for Patents in the United 
States. (Canada, and Koreign Countries. Messrs. M unn & 
('o. also attend to the preparation of Caveats. Copyrights 
for Hooks, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charL-e. on application, con- 
taininir full information about Patents and how to pro- 
cure them ; directions concerning Labels, (copyrights, 
Designs. Patents, Appeals. Reissues Infringements. As- 
signments. Rejected Cases. Hints on tho Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
mUIVN dc <:0., SoHcitorH ot Patents, 
3<jl Broadway, New York. 

BRANCH OKFU^B.S.--No. 622 and 624 F Street, Pa- 
dflp Building, near 7th Street. Washineton. D. C. 



DEAF 



NESS & HEAD NOISES CURED 

by Peck's Invialble 'tubular Kur Cushions. Whispen 
he&rd. S-uccessful when K II remedies fail. SoldpnPF 

tntt 







En^aviiifca direct from photographs and olht-r copy. Our c ri 



THE DAIMLER MOTOR 

THE DAIMLER MOTOR CO. 

i:4 prepared to furnish 1, t2< and 4 Horse Power 
GA!S or PETROliEUM MOTORS 

tor all Industrial Purposes. Fully illustrated catalogue 
and price list on application. Motors in operation at 
Works, Stein way. Long Island City. 
Office, lit East 14th i^treet. New York City. 



STRONGHOLD BELT CLASP 



(Patented Sept. 21, 188(i, 




For Round Belts. 

Cheapest, Strongest, 
^Lightest, and most Se- 
cure Coupling made. The 
only perfect (!)oupliiig for 
Round Belts in the mar- 
ket. All sizes from Jg to 
% in. in stock and forsale 
by all dealers in Leather 
Belting. Apply to 

W.T.MERSEREAU&CO. 
street. New York City. 



STAMPED 

CORRUGATED 

SHEETS 



Insure Perfect Joints in 
Your Buildings. And 
when your joints are 
perfect, your buildings 
are Fire. Wind, and 
Water Proof. 
THE CINCINNATI COBBDGATlNfl CO. 
Sendf or Catalogue B. Piqua, Ohio. 







ICn. Not AFFECTED BY WET DRV 
OR HEAT. Send YOUR FULL NAME AND ADDRESS] 
FOR PRICE LIST AND ILLUSTRATIONS TO | 

THEMIDGLEY WIRE BELTCO.BEAVERFALLS.PENNA.UM 

GOOD AGENTS WANTED. NA(ME THIS PAPER. 



JAMES LEFFEL WATER WHEELS 

ENGINES, and BOIIiERS. 

T-A-lvCES XjE^^X^EJXj sSb CO. 

FARLO ST., (<PRINGFIEI,D, OHIO. 

llOn Liberty Hireet New York City. 



THE EAGLE 

THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 

'«S"Speed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
THE EAGLS BICYCLE MFG. CO., 

SXA.IHI!*OIlD, COICIW. 




EXCELLENT Black Copies, only equaled by r,itho- 
sraphy,of iini,thing itrritten or drawn with any Pen by 



Teu Eyck «& i'arkeis HG Pine !!«treet, New York 



WORKINe LOCOMOTIVES WITH 

Petroleum Fuel.— By Thomas Urquhirt. An interesting 
account of the recent, results of the author's experience 
in the use of petroleum refuse as fuel on an unprece- 
dented scale upon the Grazi & Tsaritsin Railway, South- 
east Russia. With 52 i lustrations. Contained in Sci- 
entific Amebican Siii'Pr.EMENT. Nos. 76!l and 
yyo. Pi Ice ten cents each. To be had at this otQce and. 
from all newsdealers. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BlRDi^llOKO, PA., Builders of Ili^h Clas? 
Steam Entrines. Diamond Diiltinii; and General 
Machinery. Flour Mill Rolls Ground and Grooved. 




EVER! USER OF MACHIKEBI 

SHOULD LEARN 

Howto Use Loose Pulleys. 

Useful Inrormation on this sub- 
ject is given In our " Catalogue 
No. 56." Sent free to any address. 

VAN DDZEN& TIFT, Clnclllliati,OtliO. 



rCE-HOrSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preservinR fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36". Con- 
tained in Sr[j:XTIPIC AMERICAN SlTPFLEMKNT No. 116. 

Price 10 cents. To be had at this office and of all news* 
dealers. 







Wf.fSHORT»m«WAY 



Address; The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadxaj. 



IDE AVTOIQATIC ENGIN ES. TRACTIO N A NP PORTABLE ENGINES. 

jB&*¥*'178 /K ^i/€ 1— c f^ /x T-fc 1— £ <~> T.T. I<! l-t IBI 

WEITMYER PATENT FURNACE. BOILERS OF EVERY DESCRIPTION. 

Mnnufactureil by FOUNDRY & MACHINE DEPARTMENT, Harrlsburg, Pa., U. S. A. 




HARRISON CONVEYOR! 

■'^'^'"^ HaSung Grain, Goal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 
c1r?^?S.| BORDEN, SELLECK & CO., JMalSi-'ers.} Chicago, IIL 



ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 




Bmliaiii's New Iinrovea StaMard Miiie 

Vertical or Horizontal, Yields a greater per- 
centage of water used, either with full or part 
yate drawn, and is the simplest cnnstructed and 
best finished wheel in the market. Can till your 
'order promptly, burxham Bros.. York, Pa. 



VOLNEY n. MASON & CO., 

FRICTION PDLLEYS CLUTCHES M ELEVATORS 



PltOVIUEN<;E. U. I. 



ON THE ELECTRO DEPOSITION OF 

Platinum.— By William H. Wahl. Description of a prac- 
tical method of depositlnK platinum by electrolysis, a 
result never before accomplished satisfactorily. Con- 
tained in Scientific American Supplemext. No. 
J"??. Price 10 cents. To be hadatthisof&ceand from 
all newsdealers. 




BICYCLES; 



ON EASY 
PAYMENTS 

No extrachar^e. 
All makes new or 2d hand. Ijowest 
Hprices euaranteed. f>'>Q(l for cata and 
save moDey. Rouse, Hazard & Coi 16 G St. Peoria, 111 



A LIBRARY FOR $1,00 

Five books in one. Worth 
-its weig:ht in gold to every 

■ mechanic. The very latest ui- 

■ formation for 20 different 
I trades. This wonderful bodt 
I contains 575 pafi:es absolutely 
I teeming with rules, tables, sa 
I cret processes, and new infor. 
1 niation that cannot be had 

elsewhere for less than g25.00. 
The Modern Steam Engine- 
How to Read an Indicator— 
The Westinghouse Air Brake 
—Blacksmith's and Machinist's 
I Tools— Practical Mathematics 
I Simplified— Tin and Sheet Iron 
Worker's Manual— Carpenter's 
Manual— Points for Painters- 
Magnetism and Electricity- 
How to Get a Patent— A Me- 
M I IM ^tlonary. Everything fully explained in 
c..^ ! n^me volume and guaranteed to be abso- 
lutely correct. Send gl.OO for a copy bound in sillc 
cloth, or gl,50 for Morocco binding. With each copy 
of the book we give free a complete working chart 
for setting gear teeth. The reeular price of this 
chart is_> 1.50. AGENTS WANTED. Wrltp for 
terms. LAIRD & LEE. Pnl>lishers. 363 Wa- 
bash Avenue, Chlcnffo. III. 




CHUCK AND MICROMETER STOP 

for Amateurs.— By C. T). Parkhurst. Description of a 
simple and easily constructed chuck for use with a di- 
viding machine, and the micrometer stop that is used 
to regulate the depth of the cut in the graduation of 
circles, etc. With 9 figures. Contained in ^ii';ntific 
Ameiucan SupPi.E.MKXT, No. "it'Z. I'ricc lOcents. To 
be bad at this office and from all newsdealers. 

STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 
Modf'l and Rxperinieiiial Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York StencilWks.. 100 Nassau St., N.Y 




DI TID DDIIU^ I'aper, Superior Quality. 
DLUu Jr nill 1 Phoiosrraphlc MupplVes. 

mmmm^Hmammmmmmmmmmmmm^mm Send for CatalotfUC. 

T. H. McCOLLlN & CO.. 1030 Arch Street. Philadelphia- 



PATENTED NOVELTIES Srf,rU?lf. 

facturer or inventor. H. B. TIaupord & Son, Office 
Rooms, 9 & 10 Exchange Bids, 134 Van Buren St. Chicago. 



IDEAL MUSICAL BOX 

In the Latent Invention in Swiss IVIusicnl Koxet* 
It id the SweetetKt and Moat Perfect Instruiuent 
for the Parlor. Any uuinbi*r of nines ciin be ob- 
tained for it. The fjary:eBt Stock of Musical Boxes in 
America. Send 4 cent stamp for Illustrated Catalogue. 

J ACOT & SON, «";iK'U'%'{il^^'' 



TYPEWRITERS. 

Largest like establishment in the world. First- 
class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. ' Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TYPEWEITEE I 70 Broadway, New York. 
HEADQUAETEES, S !« La Salle St., Chicago. 



per night. A 
light and pro- 
fltabie bu 81 
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HAT Uncle Sam and Aunt Columbia think, etc., of 
KCtllUnTfllland Seattle. Send stam p to 

AOniHU I UN i<sllrlin»ii.LlrirrllTnMo.,S«>Uli!,W. 



$10.00 to $50.00 

ness. Maaic Jjanterns and Views of popular sub- 
jects. Catiilogiie!* on application. Part 1 Optical, 2 
Mathematical, 3 Metenrolnirical, 4 Ma^ic lianterns, etc. 
L. IllANAi^SE, 88 lUadison Street, ChicaM:o, III. 

AACMTfi make 100 t>er cent, profit on my Corsets, 
HUCn I O Belts, Brushes, Curlers, and novelties. 
Samples free. Writenow. Dr. Bridgman.373B'way, N.V. 



BEATTY'S 



ORGANS, PIANOS SS.I IP. 

Write for Catalogrue. Address 
Dan'l F. Beatty, Washington. N.J. 



PROPOSALS. 



propo§als for Jetty Construction at Entrance 

* to (wiilveston Harbor. Texas.— United States 
Engineer Office, Ualvestim. Texas, February28, 1891. 
Sealed proposals, in duplicate, will be received at this 
ofiflce until 12 o'clock, noon, ItOth meridian time. March 
30, lan, and then opened, for delivery of about 1.000,000 
tons I'f stone and concrete blocks in place, for improv- 
ing the Entrance to Galveston Harbor, Texas. Pre- 
ference will be given to materials of domestic prodnc- 
tiim or manufacture, conditions of quality and price 
(import duties included) being equal. The attention ot 
bidders is invited to the Acts of Congress approved Keb- 
i-nary 2(), 1885, and February 2:1, 1SS7. Vol. 23, page 3;i2. and 
Vol. 24, page 414. U. S. Statutes at Large. For blank 
forms for proposals, and all necessary information, ap- 
ply lo CHARl^KS .). AhLTt^N. Major. Corps of Engnners. 



oniyby F. Hiscox, 8a3 B'way,I4.Y. Writeforbooliof prooEsi 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

is a Flexible Felt Ulade of Pure Asbestos, in a 
flnelv divided fibrous state, indestructible by heat and 
unexcelled as a Non-Conductor. U. S. Navy tests shctw 

it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 

for pipes and into sheets and rolls for large surfaces. Send for Samples. 

Asbestos Boiler (Toverinffs, s^teaiii Packinffs* Asbestos Cloth* AsbeMtoB 

Bulldins Piiper, etc, 

THE (;HA1>MEKS-SPENCE CO., 59 and 61 lilberty St., New York. 

Branches:— Philadelphia, Chicago, Pittsburgh, Boston. 



PROPOSALS FOR IMPROVEMENTS IN 
r MAIL-BAGS, MAIL-CATCHERS AND 
MAIL BAG LABEL HOLDERS. 

Post Office Department, Washington. I). C.. 
February 28, 181)1.— Sealed proposals from patentees or 
their assignees for granting the use of patented im- 
provements in the mode of opening and closing mail- 
bags t»f any kind, and in the conatruciion of niKil-bars, 
mail-catchers, and devices for labelling mail-bags, will 
be received at this Department until noon, on Wednes- 
day, the second day of September. IS'.il. Ail proposals 
must be in accordance with the specitications, which can 
be obtained from the Secnnd Assistant Postmaster Gen- 
eral, Mail Equipment Division. 

JOHN WANAMAKER. Postmaster GeiieruL 

ROPOSALS FOR MAIL-BAG CORD- 
FASTENERS AND FOR IRON AND 
STEEL, &c.. FOR POST OFFICE DE- 
PARTMENT. 

Post Office DBi'Ain'niKNT. Washington, d. C, 
February 28, IS'.H.— Sealed proposals will be received at 
this Departtiinnt until noon, on Wednesdnv. the s*ixth 
day of May, 18:'l. for furnishing, according to contract. 
Mail-bag C<>rd-fasteners, Iron, Sieel. Brass. Oils, and 
Waste. All proposals must be in jiccordnnce with the 
specifications, which can be obtained from the Second 
AssistantPostmasterGenfrjil, Mail Equipment Division. 
JOHN WANAMAKEK, Postmaster General. 



Experimental Science 

BY 

Geo. in. Hopkins. 

Interesting Experi- 
ments in Every Bi'ancli 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
grjiphy. Microscopy. Op- 
tica! Illusions. Mechsm- 
ics.etc. A world of Valu- 
able Information. A 
Source of Rational 
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 Pages. 680 Illustrations. 

PRICE, by mail, postpaid, - - - $4.00. 
MUNN &: CO., Publishers, 

Office of The Scientific American, 

3til Broailwav* New York. 




AUuTlllli liUlluCi Auctioneer, will .sell 
on Monday, March ;«), at 11 o'clock, at the private 
mansirm. No. 14ii Second Ave., near 10th St., N. V. 
City, the celebrHte<1 Harrow Collection of Electrical and 
Scientitjc Apparatus, beinaa large and valusible assort- 
mt^nt of (ialvaiintut'terH, [ieisler Tubes, Batteries. Air 
Pnmps. Holt/ Machine, .Electro Magnets, Kine Micro- 
scope vrjtli numerojs Lenses, collected by the late ,!ohn 
Wyiie Barrow, fo\nider and Hit»t President of the Frank- 
lin Scientific Association. 
The goods will be on exhibition Saturday, March 28th. 
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USHIMAN CHUCK 

Complete line for all uses shown in new 

illustrated catalogue, free to all. 
Cnshiiian Chuck Co.. Hai-tford. Conn. 



s 



STENCIliS, .STEEL NAME STAMPj^, STEEl. 

PMgures, Alphabets, Burning 
Brands, and Log Hammers. 
Printing Dies, Brass Signs, Door 
Plates and Seals. 
BELLOWS & KONIGSLOW, 
3U Seneca St.. Cleveland, O. 




FAMILYICE MACHINE '''^^i""'^" 



L. Dermigny. 12U W. 25th St., N. Y. 



minutes. ¥10 & up. 
State Rights for side. 



TH E (;oPYIN(-r PAD, — HOW TO MAKE 

and how to use : with an engraving. Practical directions 
how to prepare ttie gelatine pad, and also the aniline ink 
by which the copies are made; how t» apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in SdENTtFic American supplement. No. 
43^<>. Price 10 cents. For sale at this oflBce and Dy all 
newsdealers in all parts of the country. 



A young man who understands the manufacture of 

Perforated Tin Plates 

seeks a position. Please address offers to D. 1947, care 
Rudolf Mosse, Coin, a. R. Germany. 



FOR SALK, LKASE, OK KENT. 
Valuable Property for Manufacturing and Summer 
Resorts. I,<arge factory, with steam power and heatand 
other modern conveniences. w;iter power, etc., and ten 
acres of valuable building sites on Lsike Ge<)rge. close to 
railroad depot and post office. Caldwell. N. Y. Factory is 
suitable for largevariety of imiimfacturing. For parti- 
culars, address John E. Alder, Glens Falls, N. Y. 



f?OR SAliE CHEAP. One Horizontal Slide Valve 
* Engine. 8 inch cylinder. 10 inch stroke, with pulley, 
with assortment shafting, pulleys, steam pump. 10x5x14. 
Address H. T. Bartlett, 200 Lewis Street, New York. 



PHD QAl C -A* ** Bargain,— A small Stove and 
run wnLb Job Foundry in complete running or- 
der. Address W. T. B.,care Scientific American. N.Y 

The Q cientific A merican 

PUBLICATIONS FOR 1891. 

The prices of tiie diflerent publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly one year . $,i.UO 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American. Spanish Edition (monthly) 

one year 3.00 

The Scientific American. Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATKS. 
The Scientific American and Supplement, . . 17.00 
The Scientitic American and Architects and Build- 
ers Edition 5.00 

The Scientific American. Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

AIENN tk CO.. 361 Broadway, New York. 



^ORKIfJG MODELS &. LIGHT MACHINERY. INVENTIONS DEVELOPED. Sent! for Model Circular. Jones Bros. E Co., Cin'ti, 0. 



©1891 SCIENTIFIC AMERICAN, INC. 
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Scientific %mmtm. 



[March 28, 1891. 



^^tJperiTseincTite.. 



Inside PaRe, each in»«ertioii - - . - 75 cents a line 
Back Pae:e, each insertion - > - . ^1,00 a line* 

The above are charges per apate line- -about eisht 
words per line. This notice shows the width of the line* 
and is set in atrare type. Ent:ravint:s may head adver- 
tisements at the same rate per atraie line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication ofBce as early as Thursday morn- 
ink.' to appear in next issue. 
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$85 uovell Diamond Safety |85 MlllliHillM!lllliili 



Diamond Frame. Steel Drop Forjirings, Steel TubinK, Adjustable Ball Bearinps to all Run- 

nintr Parts, including Pedals. Suspension Saddle. Finest material 

money can buy. Finished in euHniel and nickel. 

Strictly high grade in every particular. No better machine made at any price 

Bicycif Catalotjue Free. Send six cents in stami>s fay our lOO-page illustratetl catalogue 
of Guns, Rifles^ lievolrers, Spm-fbig Goods of all kinds, etc, 

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS 



ff. BURNS PROPT 



^JjT WA3M1/10TOM 



OVERnAM WHEEL CP 

t ^, CrtieoPfcEr 'rh\.\.b. 
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A. G. 8PAL,DING Sc BKU8. 

SPECIAL AGENTS. 
CHICAGO. NEW YORK. PH1LAJ)ELPHI.\. 



PATENT STEAM-PIPE CASING 

— FOR— 

Under^ruuiid isteaiii Pipes 

A. WYCKOFF&SON, 

llti East Clieniuug Placet 




NEW KODAKS 

" You press the button, 
7ue do the rest." 

Seven New 
Styles and 

Sizes 

AI.L LOADED WITH 

Trmnsparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Cataloltii. IlUCHESTEn, X 



ICEHOUSE AND COLD ROOM.- BY R 
G. Hatfield. With directions for construction. Four 
engravings. Contained In Scie.ntific Amehica.v Sup- 
I'LEMENT, .59. Price 10 cents. To be had at this office 
and of all newsdealers. 
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LITTLE HERCULES DRILL CHUCK 

Has eccentric rotating, self-Eripping jaws, 
which hold strongest when work- 
ing hardest. The larger the 
drill, the more powerful the 
aleveraj-'C. All working parts 
jof best steel, hardened. The 
Irno^t powei'tiij, acpuiate, and 
' durable chuck in tlie market. 
ONEIDA MFC. CO. 
ONEIDA, N. Y., U. S. A. 




STEREOTYPING. -A VALUABLE 

series of lectures by Thomas Bolas. discussing the most 
recent methods in this branch of typograpliy. With 23 
Illustrations. Contained In S( ii:\TiPir AiuiMilCAN Srp- 
Pi.K.Mi'iNT. Nos. '7'?^ and '774. Price 10 cents eacti. 
I'o be had at this office and from all newsdealers. 




isarKvS^''5 



Levels, Transits, Surveyors 
Compasses, Pocket and Pris- 
matic Compasses, Hand TjCV- 
els, An^le Mirrors, Planime- 
ters. Pantographs. Engineers 
Slide Kulep. Leveling Rods 
Poles, ('hnins, etc. 
Catalogue on fipplication. 





Beoaomj-, Keli;ibll!i ; 
eimpllclty^ Satetf. 



The Motor of 19tli Centnr? 

Can be used Any Place, to do Any 
TTor/c, and by .47iy One. No Boiler! 
No Kire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Mttor for all places and 
purposes. Cost of operation about one 
cent ii» hour to each in<fiaifeii liorse 
•power. For circulars, etc.. address 

Charter Gas Engine Co. 

P.O. Box 148. Sterling. III. 





NASH 
Gas Engine 

—FOR— 

POWER and PUMPING 

Can be operated with 
OAH or GASOLINE 



Send for Circular and 
Book of Endorsements. 



National Meter Co. 



NEW YORK. 








SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers inallpartsof 
the country. 



OtIiiEliiclricEWor 

— ALSO— 

Manufacturers of the Standard 

Hydraulic Passenger and 

Freight. .Steam and Belt 

ELEVATORS, 

Otis Brothers & Co., 
38 Park Row, New York 




POPE MFC. CO., 77 Franklin Street, BOSTON. 
Bruich Houses: 12 Warr«n St.. KEW YORK, 291 Wabash 
Ave., CHICAGO. Factory. HABTTOED, CONN. 



GRAVESI 



lEVATORS. 



SSENGERStFREIGHT, „^ on ., w 

_.,-j — ^ ^^ L.S.Graves 8<Son Rochester N.Y 

MFW YORK, BOSTON. ST. LOUIS , DETROIT. 



IMPROVED 

EXCELSIOR 




Parsons &SonsCo. 

LIMITED. 

Kissena Nurseries, Flushing, N. Y 
offer 

Rhododendrons 

of American grown hardy sorts. 

Hardy Azaleas. 

!For other rare and old plants see Catalogue 




lmachine tools 

Engine Lathes, Planers, Shapers, Tur- 
ret Lathes, etc. iW Send for ('ntaU>que. 
The Hendey Machine Co,.Torrington, Conn. 



WOODEN TANKis ^- 

pLANSa2*_SPECI*LTy. ^W,'=°t7p„j 
5PECIflCftTtONS FURNISHED W F f> . 
FDRFOUNQATIONS8.T0WERS . ' -l. .LA R 



i'^rNlMtJr^l. ><.t.CALDWELL&C? 

17 E. Main St. Louisville Ky. 



U# n D l# 1 11 P Ml n n C I C ^'^^ Experimental 
WUIflVIIIU IVIUIICLO Machinery, metal 
or wood, made to order by MASON & Rauch, successors 
to J. F. Werner, 47 & 4it Centre Street. New York. 



JENKINS STANDARD PACKING! 

JENKINS IlltOS., TlJohn St.. N.Y.,* lOSMilkSt., 
Boston.; 21 NorthSth St., Phila.; 54 Dearborn St., Chicago 





Acme Automatic Safety 
Engine. — 'titationarj." 



After being on the Market Five Years 

The "AC ME "Still Leads! 

Sizes One. Two, Three, and Four Horse Power. Arranged for either Natuuat^ GAS 
or lierosene Oil tire, as ordered. No extra insurance required on account of the oilflre. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS, Brown'S Race, ROCHESTER, N. Y, 



CUTLER desk; 



BEST IN THE WORLD 

A ^ii-ri c-E^ & SON, 

.0. N.Y., U.S.; 



THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scibntific American" Sci'I'LE- 
MENT, No. 632> Price 10 cenis. To be had at this 
office and from all newsdealers. 



95IV1ILKST., BOSTON, MASS. 

This Company owns tlie Letters Patent 
granted to Alexander Grraham Bell. March 
7th. 1876. No. 174,465. and January 30th, 
1877. No. 1S6.787. 

The transmission of Speech by all knowu 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceB 
thereof, and liable to suit therefor 




The 



Remington 



•^M^^^'!;^ 



ftND FINE 5RRY IRON A,LSO STEEL 
> ■) WSTINGS FROMSPECIA.L K,(. 

">.l' FINISHING. "f^NlUG "S3*T< 
k AMERICAN ST. PHILA. t-.- „^-1 M 



has set the copy for writing 
machines for 15 years. 
It is to-day the 

Standard 

and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Typewriter. 



Wyckoff, Seamans & Benedict, 

327 Broadway, New York. 



STEAM PACKING 

Roller Coverings^ Millboard, Roofing, 
Building Felt, liiquid Paints, £tc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CO.. 87 Maiden Lane. N.Y. 



INCUBATOR 

ySJmple, Perfect and Self-Rej^nlat- 
\M\g* Hundreds in successful operation, 
I C:ii uaranteei 1 to hatcha larger percentage 
I of fertile eggs at It-ss post than any other 
- hatcher. Send (Sc. for Blua. Catalogue 

OircuUrs free. CEO.H.STAHL, QUINCY, ILL4 

NEW MAIL 

^ew Grade, *100. 

CUSHION' TiiiKS and Taxi; EN I 

Sl'OKES. 

Handsomest and Best Diamoui 
Safety. Send for Catalogue. 

MANUFACTURERS, 

Wftl. READ & SONS, 

107 Washington St., Boston, Mass 




TEIE 



ESTABLISHED 1S46. 

The Most Popular Scientific Paper in the World 



Only !S3,00 a Year, IncliKlinsr Postage. Weekly 
53 Numbers a Year, 




If you want the SI.Ml'LiEST and BEST 

GATE VALVE 

for low pressures (below (10 lbs.) whether for 
Steanij Gas, Water, Oils, or Thick Fluids, 
investigate the "Iiandy." It is more com- 
pact, and costs much less than any other 
Gate Valve. Write for Catalogue- 

The Lunkenheimer Brass Mfg. Co. 

15-17 Eo 8tli 8t., Cincinnati, O, 




COPPER TUBtS, S 









AGENCVJorN 



II A pamphlet of information andab-/ 

'\ stract of the laws, showing How to/ 

\^Obtain Patents, Caveats, Traded 

\ Marks, Copyrights, sent Sree,7 

^Addreu MUNN A, CO.^ 

s361 Broadway. 
New York. 



IE SOLD I fi^O DOZEN OR I 9 560 of t**is Knlte in .lanuaiy. and it kept us on the jump to do it. 
rt OULU l,P3U uu^nni un i3,jou ^^^^^ .^ ^^^^^ ^.^^ (^,.^,j^ wurmted, price tiSc, bit for awhile 

samples sent postt 1 d tor 4S(- '5 for S'-2. Fine 3-blade pen- 
knae $>! Lady 2 blade pearl, 35c. 7 in. shears, 
bOc Knife and shears. $1. Prun- 
ing knife. 75c. Grafting, 25c. 
I Budding, 55c. Pruning shears, 
90c.. postpaid. Hol- 
low - ground razor, 
, $1.25. Best strop ever 
made, 5Gc. Send for 
80- page illus. free 
j*'Ust and "How to 
Use a Razor." 
Mnher «fe Grosh, 
40 S Street, 
Toledoi Ohio. 




Ttiis widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Bteam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Sttbscriptiou.— One copy of the Scien- 
tific American will be sent for one i/eflr— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of ttiree dollarii by the 
publishers; six months, $1.50; three months. $1.00. 

Clubs.— Special rates for several names, and to Po&t 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but la at the sender's risk. Addresit 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO.. 361 Broadway. New Yoric. 

o 

THE 

^tltxMxi "^mtxxim ^upplfm^nt 

This 18 a separate and distinct publication from THE 
Scientific American, but ss uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreien papers, 
and accompanied with translated descriptions. The 
Scientific Americax Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the mo8t recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology Geology. Mineralogy, Natural 
History. Geography, Archaeology, Astronomy. Chemistry 
Electricity, Light, Heat. Mechanical Engineering, Steam 
and Railway Engineering, Mining, Ship Building, Marine 
Rngineering, Photography. Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy Biography. Medicine, etc. A 
vast amount of fresh and valuable information obtain- 
able in no other publication. 

The most iTn'portant EngineeHng Works, Mechanisms, 
and Manufactures at home and abroad ate illustrated 
and described In the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am ER- 
IC AN and one copy ot the Supplement, both mailed for 
one year for $7.00. Sing.e copies, 10 cents. Address, and 
remit by postal order, express money order, or check, 
lUUNN & CO., 361 Broadway, New York. 

Publishers Scientific American'. 
o 

The Scientificamerican'Architects'and Build- 
ems' Edition la Issued monthly. $2.50 a year. Single 
copies, 2.1 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets ot Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Larffest Circulation of any Archi- 
tectural publication In the world. Sold by all newsdeal- 
ers. $2.50 a year. Remit to 

MCNN & CO., Publisliers, 

361 Broadway* Nen^ York. 
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